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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma mo 6monorun (yriayOn€HHBIM YPOBEHb) COCTaBlIeHA HA OCHOBE
TpeOoBanuii K pe3ynbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTENbHOM MIPOrpaMMbl
cpenHero oOmiero oOpa3oBaHUs, MpeACTaBICHHbIX B DejepaqbHOM roCyJapCTBEHHOM
00pa3zoBaTeIbHOM CTaHJAapTe cpenHero obmero odpaszoBanus (IIpukaz MuHOOpHaYyKH
Poccum or 17.05.2012 1. Ne 413, 3apeructpupoBaH MHUHHCTEPCTBOM IOCTHLIMHU
Poccutickoit ®enepannn 07.06.2012 r., per. Homep — 24480), ¢ yuérom Konmeniuu
npernojaBanusi  yueOHoro  mpeamera  «buonorms» B 00meoOpa3oBaTeIbHBIX
opranmzanusix Poccuiickoit ®denepannu, peanu3yrollle OCHOBHBbIE 00pa3oBaTelbHbIE
nporpaMMmsbl (000peHa perieHueM ¢enepatbHOro y4eOHO-METOINYECKOTr0 00beTMHEHUS
110 001IeMy 00pa30BaHuUI0 IPOTOKOI OT 29.04.2022 1.Ne2/22).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJJMETA «BUOJIOT' USI»

VYuebHublii npeamer «buonorus» Ha crynmeHu cpegHero oOmiero oOpa3oBaHHUs
3aBepIaeT OMojoruueckoe o0pa3oBaHuEe B MIKOJE M OPUEHTHUPOBAH Ha PACUIMpEHHUE U
yrayOjaeHue 3HaHUW OO0y4aroluxcst O >KMBOM NPUPOJIE, OCHOBAX MOJEKYJISIPHOU U
KJIETOYHOM OWOJIOTHUH, AMOPHOJIOTMM YW OWOJOTUU Pa3BUTHUS, TEHETUKH, CEJICKIUH,
OMOTEXHOJIOTHH, YBOJIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3zyuenue yuebHoro npeamera «buonorus» Ha yriayOJieHHOM YPOBHE OpUEHTHPOBAHO
Ha TMOATOTOBKY O0Oy4arommxcs K IMOCIEAYIOIMIEMY TOJYyYE€HUI0 OHOJIOTHYECKOTO
o0pa3oBaHUs B By3aX W OpraHU3alMsIX CpeAHEro NnpoQeccHoHalbHOTrO O00pa30BaHUs
OcCHOBY €ro coziep>kaHusi COCTaBIIAET CUCTeMa OMOJIOIMYECKUX 3HAaHUH, TOY4eHHBIX U
U3Y4YEHHH OOYYalOIMMHUCA COOTBETCTBYIOIIMX CHCTEMATUYECKUX Pa3JesioB OMOJIOrUU B
ocHoBHOM mmikosie. B 10-11 kitaccax 3TU 3HaHMS MNOJy4aroT pa3BuUTHE. Tak, paciupeHsbl
U yriiyOjeHbl OMOJIOTMYECKHE 3HAHMS O PACTEHMSX, >KUBOTHBIX, I'pubax, OakTepHsx,
OpraHu3Me 4eJOoBeKa, OOLIMX 3aKOHOMEPHOCTSX >KM3HH; JOIMOJIHUTEIBHO BKIIIOUEHBI
OMOJIOTMYECKHE CBEJICHUS NPHUKIAJHOTO M IMOMCKOBOTO XapakTepa, KOTOPbIE MOKHO
UCMOJb30BaTh KaK OPUEHTHUPHI I MOCIeAylolero BbiOOpa mnpodeccun Bo3zmokHa
TaKXKe UWHTerpauus OWOJIOTMYECKHX 3HAaHMW C COOTBETCTBYIOUIMMM 3HaHUSIMHU,
MOJIYUCHHBIMU OOYyYaloIUMUCA TpU U3YYeHUH (U3UKHU, XUMHUH, Teorpaduu u
MaTEeMaTHKH.

CtpykTypa mporpammbl yueOHOro mpenmera «buomnorus» orpaxkaer CHUCTEMHO-
YPOBHEBBIH M 3BOJIOIMUOHHBIM MOAXOAbl K H3ydeHHI0 Ouonoruu CoriacHo uM,
U3YYaloTCsl CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl JKUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHU3alliM, OHBOJIIOIMM OPraHUYECKOrO0 MHUpa Ha 3eMie, COXpaHEHUs
Ouosiornyeckoro pasHooOpasusi miuaHeTsl Tak, B 10 kimacce H3y4yalOTCsT OCHOBBI
MOJIEKYJISIPHON U KJIETOYHOUM OMOJIOTHH, SM- OpPUOJIOTMH U OMOJIOTUH Pa3BUTHSI, TE€HETUKU
U CeNeKUUU, OMOTEXHOJIOTUU U CUHTETHUECKOW OUOJIOTHH; aKTyaJUu3UPYIOTCS 3HAHHS
oOyyarommxcsi o O0TaHUKE, 300JI0TUH, aHATOMHH, (hu3nonorun yenoseka B 11 kmacce
W3YYarOTCS DBOJIIOIMOHHOE YYCHHE, OCHOBBI DKOJIOTHH U yUYeHHe 0 Ouocdepe.

VYyeOublii npeamer «buonorus» mnpusBaH 00eCNEYUTh OCBOEHUE OOYYaIOIIUMUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, MJAEH, NMPUHLIMUIIOB U IpPaBWI, JEXKallUX B OCHOBE
COBPEMEHHON €CTECTBEH- HO-HAyYHOM KapTHHBI MWpa; 3HAHUM O  CTPOCHUH,
MHOT000pa3uu M OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MNOMYJsSIuu, OMOILIEHO3a, 3KO-
CUCTEMbBI; O BBIJIAIOIIMXCA HAYYHBIX JTOCTH)KEHMSIX, COBPEMEHHBIX MCCIEIOBAHMIX B
Ouosiornu, TPHUKIATHBIX AacleKTax OWOoJOorMYeckux 3HaHuid Jlng pasBuUTHA U
NoJAep KaHUs MHTEpeca 00yJaromuxcst K OMOJIOTUU HApsly CO 3HAYUTEIBHBIM 00BEMOM



TEOPETUYECKOTr0 MaTepuaja B coJaepaHMM ydyeOHoro mpeamera «buomorus»
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBJICHUS W PA3BUTHUA TOW WIM WHOU
o0nacTy OMOJIOTMH, BKJIAJJOM OTEUYECTBEHHBIX M 3a- PYOEKHBIX YUYEHBIX B pEILCHUE
Ba)KHEHIINX OMOIOTHYECKUX U SKOJIOTHYECKUX MPodIeM

HEJIM U3YYEHUSA YYEBHOT'O IPEJAMETA «BUOJIOT USI»

[lenp m3ydenust yueOHoro mpeamera «buosorus» Ha YriiyOJIEHHOM YpOBHE —
OBJIaJleHue OOYYaIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAJIBHON OpraHu3aluu
KUBBIX CHCTEM PAa3HOTO paHra W MpUOOpPETEHHE YMEHWW HCIIOJIB30BaTh 3TH 3HAHUS B
dbopMHUpOBaHUU MHTEpECA K OMpenesIEHHON 001acTH NpodecCHOHAIBHON NeATeNbHOCTH,
CBS3aHHOW C Ouojorued, WM K BBHIOOPY YyueOHOrO 3aBeACHUS JUIS TPOJOJIKECHHS
Oumosornueckoro oopasoBaHus

JocTmkenue uenu u3ydeHus yueOHoro mpeamera «buosorus» Ha yriayOoa€HHOM
ypOBHE 00€CIeYMBAETCS PEIICHUEM CIIEYIONINX 33]1a4:

—OCBOEHUE OO0YYAIOUIUMUCS CHUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHsIX, KOHIEHIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUjiaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpPA; O
CTPOEHUU, MHOTOOOPa3Uu U OCOOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KIIETKA, OpPTaHU3M,
MOMYJISIIMS, BUJ, OMOTEOIIEHO03, Orocdepa); O BHIIAIONINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUAX B OMOJIOTUH,

—O3HAKOMJIEHHE OOydYaloIluXcsi ¢ METOJaMHU TIO3HAHUS JKUBOW MPUPOJIBI:
UCCJIEIOBATEIbCKUMU METOJaMH OHMOJOTHYECKUX HAayK (MOJEKYJISPHON W KIETOYHOU
Ounosorun, SMOPUOIOTHN U OUOJIOTUU PAa3BUTHSI, TEHETUKH U CENEKIINU, OMOTEXHOJIOTHHI
U CUHTETUYECKOW OMOJIOTHH, MAJICOHTOJIOTHH, YKOJIOTHH); METOAaMU CaMOCTOSITEIIbHOTO
IPOBEICHUS OHOJIOTUYECKUX UCCIIeIOBaHUN B JabopaTopu uW B MPUPOIE
(HabroeHue, U3MEPEeHHe, HIKCIIEPUMEHT, MOJICITMPOBAHUE);

—OBJIaJIcHHEe  OOYyYalolMMHCS  YMEHUSMH:  CaMOCTOSITEJIbHO  HAaXOJWTh,
aHAJIM3UPOBAaTh M HCIOJIb30BaTh OHMOJOTHYECKYI0 HH(POPMAIIHUIO; MOJIb30BATHCS
OuoNIornYecKou TEPMHUHOJIOTMEH W CUMBOJIMKOM; YCTaHABIIMBATh CBSI3b MEKIY
pa3BUTHEM OWOJIOTUU M COIMATBLHO-YKOHOMUYCCKUMHU U IKOJOTHUYECKUMHU TPOOIeMaMu
YEeJIOBEYECTBA; OIICHUBATh TIOCJIEACTBUS CBOEH JIEATENIBHOCTU TI0 OTHOIICHHUIO K
OKpYXaloleil MTPUPOIHOM cpelie, COOCTBEHHOMY 3JI0POBBIO M 3JJ0POBBIO OKPY>KAIOIINX
mrofeil;  00OCHOBBIBAaTH M COONMIOMATh  MeEphl  MPOPUIAKTUKH  MHQPEKIIMOHHBIX
3a0oneBaHMil, TpaBWiIa TOBEACHHUS B  MHpHUpoAe M oOecrieyeHUs 0e30macHOCTU
COOCTBEHHON  JKU3HENEATEIHHOCTH B YPE3BBIYANHBIX CHUTYyalMsIX TMPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHBIE HAy4HbIE OTKPBITUS B
o0iacTH OMOIOTHH;

—pa3BUTHE y OOYUYAIOIIMXCS MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEW B
IpoIecce  3HAKOMCTBA C  BBIJIAIOIIUMHUCS  OTKPBITHSIMH M COBPEMEHHBIMU
UCCJICIOBAHUSIMA B OHMOJIOTWH, peEIIaeMbIMH €I TpoOJieMaMH, METOIOJOTHEH
OMOJIOTUUECKOTO UCCJEAOBAHUS;, TMPOBEACHUS DKCIIEPUMEHTAIbHBIX HCCIIEI0BaHUMN,
pemieHuss OWOJIOTMYECKHX 3aJad, MOJCIUPOBAHMS OHOJOTHYECKUX OOBEKTOB U
MPOIIECCOB;

—BOCIIUTAHUE Y OOYYAIOIIUXCS IICHHOCTHOTO OTHOIICHHS K YKMBOW TMPUPOJC B
IEJIOM U K OTACIbHBIM €€ O0BeKTaM M SBJICHUSAM; (OPMHUPOBAHUE DKOJIOTHYECKOMH,
TeHETHYECKOW TPaMOTHOCTH, OOIIEH KyIbTyphl IOBEICHUS B TPHUPOJEC; WHTETPalldU
€CTECTBEHHO- HAY4YHBIX 3HAHUM;



—TpuobpeTreHrue  OOydalOIIUMHUCS  KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOIONOJIB30BaHUM (COONIOZAEHNE NPABWII TOBEIEHUS B IMPHUPOJIE, OXPaHbl BHJIOB,
IKOCHUCTEM, OHOC(hEPhI), COXPAaHEHUU COOCTBEHHOIO 37J0POBBS U 370POBbS OKPYKAIOIINX
monel (coOmroaeHus Mep NpodUIaKTHKKA 3a0oyieBaHUM, oOecrieueHne Oe30macHOCTH
KUZHENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYAlUSX MPUPOJHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCMOJB30BaHUS  OMOJOTMYECKMX 3HAHUW U yMEHUH B
MOBCEHEBHON KU3HU;

—CO3/IaHHe YCIIOBUM N7 OCO3HAHHOTO BBIOOpA 00YHAIOIIMMHUCS UHIMBUYaIbHON
00pa3oBaTeNbHON TPAEKTOPHUH, CIOCOOCTBYIOLIEH MOCIenyIoeMy npodheccuoHaIbHOMY
CaMOOIIPENICNIEHUIO, B  COOTBETCTBUM C  HUHAMBUAYAJIbHbIMH  HMHTEpECAaMU U
NOTPEOHOCTSMHU PETHOHA.

B3aumocBs3b ¢ mporpaMMoi BOCIIUTaHHUS.

Pabouas nporpamma paspabotana ¢ yuyeTom paboueit mporpammsl Boctiutanus ['AOY
YAO «YykoTckuii okpyxHOH mpoduibHbIA Jurieit». [IporpamMma mpemHasHadyeHa s
IUTAHUPOBAHUS U OPTraHHU3aIllMUd CHUCTEMHON BOCHUTATENBHON NEATEIbHOCTU C IENIbI0
JNOCTUKEHUSI 00YyYalolMMUCS JIMYHOCTHBIX PE3yJbTAaTOB O0Opa30BaHMUS, OINpPEAEIEHHBIX
®I'OC; peanmm3yeTrcs B €IMHCTBE YPOYHOW W BHEYPOUYHOH  JEATEIBHOCTH.
[IpenycmaTpuBaer mnpuoOIIeHHe OOYYarOMMXCd K POCCUUCKUM  TPAIUIIMOHHBIM
JyXOBHBIM IIEHHOCTSIM, BKJIIOYasi KYJbTYpPHBIE IEHHOCTH CBOEH ATHHUYECKOW TPYIIIBI,
IpaBWwIaM U HOpMaM IIOBEJIEHUS B POCCUICKOM obmiecTBe. Pe3ynpTaThl AOCTHKEHUS
[EeNW, pelieHHs] 3aJad BOCHHTAHMUS JaHbl B ¢GoOpMe I1eNeBbIX OPUEHTHPOB,
MPEJICTaBICHHBIX B BHJIE OOOOIIEHHOTO MOPTPETa BBIMYCKHHKA HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUsi W OTpPaKEHbl B JIMYHOCTHBIX peE3yJbTaTax JaHHOM pabouei
IPOTPaMMBI.

MECTO YYEBHOI'O IIPEJIMETA «BUOJIOT'US1» B YYHEBHOM IIJIAHE

[Tporpamma coctaBieHa ¢ y4€TOM KOJIMYECTBA YacOB, OTBOJUMOrO Ha U3Yy4YEHHE
npenMera «buonorus» y4eOHbIM IIaHOM Ha yriyonénHom ypoBHe B 10—I11 kmnaccax.
ITporpamMma paccunTaHa Ha IPOBEAEHUE 3 4 3aHATUN B HEJIEIIO NIPU U3YYEHUH IpeIMeTa
B TeueHue AByx JeT (10 u 11 kmaccer). O61iee yucio yueOHbIX 4acoB 3a 2 rofa 00y4eHHs
coctasisier 204 4, u3 Hux 102 u (3 u B Hexeno) B 10 knacce, 102 u (3 u B Henento) B 11
KJ1acce.

OT6op oOpraHu3alMOHHBIX (GOPM, METOJOB H CPEIACTB OOy4YeHHUS OHOJIOTHH
OCYIIECTBIISIETCS € YY€TOM CHEHU(PUKA €ro COACpKAHWS ¢ HaMpaBICHHOCTH Ha
NPOJOJDKCHUE  OMOJOTHYECKOTO  O00pa3oBaHMs B OpraHM3alMsaX  CPEIHETO
npo(hecCHOHANBHOTO U BHICIIIETO0 00pa30BaHUs.

OO0s3aTenbHBIM YCIOBHEM MNpU OOYYEeHUM OHOJOTMU Ha YriayOJE€HHOM YpOBHE
SBIISICTCSI TIPOBEJIEHUE JIADOPATOPHBIX W MpakTHueckux pador. Takxke yuacTtue
oOy4JalIuxXcs B BBIMOTHEHUH MPOEKTHBIX M y4yeOHO-HCCIEAOBATENbCKUX padoT,
TEMaTUKa KOTOPBIX OMNpeEeNseTcs YYUTeJIeM Ha OCHOBE HMEIOIIMXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIAHBIX YCIOBHIA.

B temaTmueckoM IUTAaHMPOBAHMHU JUISI KaXJIOTO Kjacca MPEAINoaraeTcs pe3epB
y4eOHOr0 BpeMEeHH, KOTOPBIH YUUTEIh MOXKET UCIIOJIB30BaTh 10 CBOEMY YCMOTPEHHIO, B
TOM YHCJIe JJIs TPOBEACHHS OOOOMIAIOIMIMX  YPOKOB, 3aIUTHI 00yJaromUMHCs
NPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT.



INJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSAA YYEBHOT'O NPEIMETA
«BHOJIOT'US» HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

N3yuenue Ouonoruu B CpeAHEH IIKOJE HAMpaBIE€HO Ha  JOCTH)KCHUE
oOydJaImUMHCS ~ CIAEAYIOMUX  JUYHOCTHBIX, METANmpeIMETHbIX W  MIPEeIMETHBIX
Pe3yNbTaTOB OCBOCHUS YU€OHOTO IpeIMeTa.

JIMUYHOCTHBIE PE3YJIbTATHBI

B cTpykType JMYHOCTHBIX pe€3yJbTaTOB OCBOEHUS mpenMera «buonorus»
BBIJICJICHBI  CJIEIYIONINE COCTaBIAIOIINE: OCO3HAHUe OOYYAIOIIUMUCS POCCUKMCKON
rpaXXJaHCKOM MAEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTPENICNICHUIO; Haluyue momusayuu K OOYYEHUIO OWOJOTUH; yelleHanpasieHHoe
paseumue BHYTPEHHHX YOEXKIEHHUN JUYHOCTH Ha OCHOBE KIIIOUEBBIX IICHHOCTEH U
UCTOPUYECKUX TPAAULUNA pa3BUTUS OUOJOTMYECKOTO 3HAHUA, 20MOBHOCMb U
CcnocobHocmb OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTU IIEHHOCTHO-
CMBICIIOBBIMH  YCTAaHOBKAMHM, TPUCYIIUMU CHCTEME OHOJIOTHYECKOro 00pa30BaHMUS;
HAIMYUE 9KON0SUYECKO20 NPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIETU W CTPOUTH
YKU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUA TMpeameTa «bHOTOTHS» JOCTUTaloTCs B
€IMHCTBE Y4eOHON U BOCITUTATEIIbHOMN JAESITEIbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU
POCCUIICKMMH  COLMOKYJIbTYPHBIMU, MCTOPUYECKMMH U J1YXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMH, TPUHATHIMA B OOIIECTBE TMpaBWJIaMH W HOPMaMH TIOBEACHUS U
CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHUS, Pa3BUTHUS
BHYTPEHHEN MO3UINM JIMYHOCTH, NATPUOTH3MA, YBAXKEHHUS K 3aKOHY U INPABOINOPSIAKY,
YEJIOBEKY TpyJa U CTapllieMy MOKOJICHHUIO, B3AUMHOTO YBaKEHHUsI, OEPEKHOTO OTHOIICHHUS
K KyJIbTypHOMY HACIEOUI0 W TPAaJWLWsAM MHOTOHAIMOHAIBHOrO Hapoaa Pocculiickon
®denepanuu, IPUPOJIE U OKPYKAIOLIEH cpee.

JInuHOCTHBIE pPE3yabTaThl OCBOCHHUS Yy4eOHOTo mpenMera «buonorus» MOMKHBI
OTpakaTb ~ TOTOBHOCTh U  CIIOCOOHOCTh  OOYYalOIIUXCS ~ PYKOBOJICTBOBATHCS
c(hopMHPOBAHHON BHYTPEHHEH MO3HMIMEH JIMUHOCTH, CHCTEMOM IIEHHOCTHBIX OPHECHTALINMH,
MO3UTHUBHBIX BHYTPEHHHUX YOEKICHH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OMbITa W OIbITa JEATEILHOCTH B
MPOLIECCE peaM3allii OCHOBHBIX HAIPABICHUI BOCIHUTATEIIBHOW JEATEIBbHOCTH, B TOM
YuClie B YACTH:

1. I'paxaaHCKOro BOCIUTAHUA:

— chOpMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMK OOYYalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO O0IIECTBA;

— OCO3HAaHHE CBOUX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKEHHE 3aKOHA U
MIPABOIOPSJIKA;

— TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH MPH CO3JAaHUU Yy4eOHBIX
MPOEKTOB, PEIICHUU yUYEeOHBIX M IMO3HABATEIbHBIX 33]1a4, BBHIITOJIHEHUH OMOJIOTUYECKUX
AKCIIEPUMEHTOB;

— CIIOCOOHOCTHh OMPEACNATh COOCTBEHHYIO MO3UIIMIO TIO OTHOIICHHWIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

— YMEHHE YYHUTHIBaTh B CBOUX [JEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJEH C pasHbIMH YOEXKICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSMU H
COLMAJIBHBIM TIOJIOKEHUEM;

— TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBHITIOJHEHUS Y4YCOHBIX,
MO3HABATEJbHBIX U UCCIEAOBATEIBCKUX



3a/1ay, YBOKUTEIbHOE OTHOIIEHHE K MHEHHUIO ONIMOHEHTOB MPHU 0OCYXACHUU CIIOPHBIX
BOITPOCOB OHMOJIOTUYECKOTO COJIEPKAHUS;

— FOTOBHOCTB K TYMaHUTAapHOU U BOJIOHTEPCKOMN JEATEIBHOCTH.

2. [TaTproTHYeCKOr0 BOCIIUTAHMS:

— ¢(hopMUPOBAHHOCTH POCCUICKOM TpakIaHCKOU UIACHTHYHOCTH,

MaTpUOTHU3MA, YBAXKECHUS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTHU nepes PoauHoi,
TOPJOCTH 3a CBOM KpaH, CBOIO

Ponuny, cBOl S3BIK U KYJBTYpY, IPOIUIOE U HACTOAIIEE MHOIOHAIIMOHAIIBHOTO HApoaa
Poccuu;

— IIEHHOCTHOE OTHOIIECHHUE K MPUPOJHOMY HACIEIUIO U TaMSITHUKAM MPUPOJIbI;
JnocTkeHusM Poccun B Hayke, HCKYCCTBE,

CIIOPTE, TEXHOJIOTUSX, TPYAE;

— CIIOCOOHOCTH OIIEHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHHUE M Pa3BUTHE
OuoN0ruM, MOHMMaHNE 3HA4YCeHUS OMOJOTUU B MO3HAHMM 3aKOHOB MPHUPOIBI, B >KU3HU
YeJI0BeKa U

COBPEMEHHOT'0 00IIECTBA;

— ujeiHas yOoexx1EHHOCTh, TOTOBHOCTD K ClIykeHHI0 OTeUecTBY

U €T0 3allUTe, OTBETCTBEHHOCTH 32 €T0 CYABOY.

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— OCO3HAHMUE JYXOBHBIX [IEHHOCTEW POCCHIICKOTO HApOa;

— c¢(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THUYECKOTO ITOBECHUS;

— CIOCOOHOCTH OIEHUBATH CUTYAIIMIO ¥ IPUHUMATH OCO3HAHHBIE

pElIeHUs, OPUCHTUPYSACh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI

Y [IEHHOCTH;

— OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUHUBOTO Oy IyIIIETO;

— OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JaHUIO

CEMbHU Ha OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBUU
¢ TpaauuusiMu HapoaoB Poccum.

4. JCcTeTHYEeCKOr0 BOCIIUTAHUA:

— 3CTETHUYECKOE OTHOIIEHNE K MUPY, BKJIFOYAsi ICTETUKY ObITa,

HAay4YHOT'O M TEXHUUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHHUI;

— MNOHMMAaHUE SMOIMOHAIBHOTO BO3/ICHCTBUS KUBON IPUPOJIBI U

€€ LIEHHOCTH;

— FOTOBHOCTH K CAMOBBIPQ)KEHUIO B Pa3HBIX BUIaX UCKYCCTBA,

CTpEMJICHUE TPOSBIISITH KaueCTBa TBOPUECKOM JIMYHOCTH.

5. Pu3n4ecKoro BOCIIUTAHUS:

— TMOHMMAaHUE U peain3alus 3J0pOBOTO U Oe30MacHOro 0opasa

KU3HU  (3I0pOBOE TUTaHWE, COONIOJICHWE TUTHEHUYECKHUX TIPaBUI U HOPM,
cOaJIaHCUPOBAHHBIN PEKUM 3aHITHI U OT/bIXA,

peryisipHasi pU3NYECKass aKTUBHOCTH), O€pPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIICHUSI K COOCTBEHHOMY (PHU3UUYECKOMY M TICUXHUECKOMY 3710POBBIO;

— TOHMMAaHHE IIEHHOCTU TPAaBWJ HHIWBUIYAIBHOTO M KOJUIEKTMBHOTO OE30MacHOTO
MOBEJICHUS B CUTYaIIMUSIX, YTPOKAIOIIUX

30POBBIO U KU3HU JIFOJIEW;

— OCO3HaHHUE MOCJICICTBUI U HEMPHUATUE BPETHBIX MPUBBIYEK

(ynorpeOieHus alnKorossi, HAPKOTUKOB, KypEHUsI).

6. TpynoBoro BocnuTraHus:



— FOTOBHOCTbH K TPYAY, OCO3HAHHE LIEHHOCTH MacTEePCTBA, TPYAOII00HE;

— TOTOBHOCTh K AaKTHBHOM JIE€STEIbHOCTH TEXHOJOTMYECKOWM W COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH,

BUOJIOI'S. ba3ossiit ypoeHb. 10—11 kiaccsr 11

IJIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOIHATH TaKyIO JAESITENbHOCTD;

— HUHTEpeC K pa3InuHbiM cdepaM MNpodecCHOHATBHON AESITENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BHIOOP Oyayiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

— TOTOBHOCTbh U CIIOCOOHOCTh K OOpa30oBaHUIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU.

7. IKOJIOTMYECKOT0 BOCIIUTAHMS:

— DKOJIOTHYECKH IIeJIeco00pa3Hoe OTHOIIEHHWE K MPUPOJIE KaK MCTOYHHUKY >KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

— TMOBBIIICHUE YPOBHS SKOJIOTHYECKON KYIbTYPhI: IPUOOpPETEHHE

OTBITA IJIAHUPOBAHUS MOCTYNKOB M OLIEHKU UX BO3MOXHBIX

MOCJICICTBUH I OKPYXKAIOIIEH CPeIbl;

— OCO3HaHUE TII00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM U IMyTeH X peIICHUs;
— CIOCOOHOCTH MCTIOIB30BaTh MPUOOpETaEMbIE MPU U3YUCHUU

OMOJIOTUM 3HAHUS M YMEHUS NPU PEIICHUU TPOoOJIeM, CBS3aHHBIX C palMOHAIBHBIM
MIPUPOJIOTIONb30BaHNEM (COOIIOIEHE MPaBUI MOBEACHUS B MPHUPOJE, HAMPABICHHBIX
HAa COXPaHEHHE PAaBHOBECHS B DKOCUCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

— AaKTUBHOE HENpUITHE [EeUCTBUM, MPUHOCAIIUX BpEI OKPYXKAIOIIEH MNPUPOIHON
cpele, yMEHHE TMPOTHO3MPOBATH HEOIArOMPHUSATHBIE HSKOJOTHMYECKHUE TOCIEICTBHS
MPEAINPUHUMAEMBIX JEUCTBUIA U MPEAOTBPAIaTh UX;

— HaJINYUE PA3BUTOrO SKOJOTMUYECKOTO MBIIIJIEHUS, YKOJIOTUYECKOU KYJIbTYpBHI, OIbITa
JIeATEIbHOCTU HKOJOTMYECKOW HAMNpaBIEHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCA HMH B
MO3HABATEIHLHOM, KOMMYHUKATUBHOW U COIMATILHOMN MPAKTUKE, TOTOBHOCTH K YYaCTHIO
B IIPAKTUYECKOM AEATEIBHOCTH SKOJIOTMYECKON HAIIPABIECHHOCTH.

8. lleHHOCTH HAYYHOT 0 MO3HAHUSA:

— ¢cOopMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JAHANIOTe KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

— COBEpPILICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKON KYJIBTYPbI

KaK Cpe/ICTBA B3aUMOJCHCTBUS MEXIY JIOJIbMU U MO3HAHUS MUPA;

— TIOHUMaHHUE cTieUPUKUA OMOJIOTHH KaK HayKH, OCO3HaHHE €€ poiu B OPMUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JIJaHUU IIEJIOCTHOTO TPEACTABICHUS 00
OKPY)KaIOIIEM MHpPE KaKk O €IWHCTBE MPHUPOJBI, YeloBeKa U 0OIIecTBa, B MO3HAHUHU
MPUPOJTHBIX 3aKOHOMEPHOCTEM W PEIICHUH TMpoOJieM COXpaHEHUS MPUPOTHOTO
paBHOBECHS;

— yOeXIEHHOCTh B 3HAUYUMOCTA OWOJOTHUU [IJII COBPEMEHHOW IMBUIM3ALIMU:
oOecrieueHHs] HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI; CO3/JaHHUS TEPCIEKTUBHBIX
OMOTEXHOIOTUH, CIIOCOOHBIX peIIaTh PECYpPCHBIC MPOOJIEMBbI Pa3BUTHs YEJIOBEYECTBA;
MOWCKA MyTel BbIXO/a U3 TII00aTBHBIX IKOJIOTHUECKUX TIPOOIIeM U

obecrieueHus Mepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAIHPHOMY HMCIOJIb30BAHUIO
MIPUPOHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HHU;

— 3aMHTEPECOBAHHOCTD B MOJYYCHUU OMOJOTUUECKUX 3HAHUM B



HEeJSIX TOBBIIIEHUS OOIIEH KyNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH Kak
COCTaBHOW YacTh (YHKIMOHAIBHOW I'PaMOTHOCTH OOydarommuxcs, GopMHPYyeMOl Mpu
M3y4eHUU OMOJIOTHY;
— MOHMMAaHHE CYIHOCTH METOJIOB IMO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCITOJIB30BAaTh MOJyYyaeMble 3HAHUS Ui aHAIN3a U OOBSICHEHUS SIBICHUI
OKPY)KAIOIIETO MHpa H TPOUCXOAANMX B HEM HW3MEHEHWH; YyMEHHE JenaTh
000CHOBaHHbBIC 3aKIIIOUYEHHS HA OCHOBE HAyUYHBIX ()aKTOB W MMEIOUIUXCS JTaHHBIX C
LEJbIO TIOJTYYEHUs JOCTOBEPHBIX BHIBOJIOB;
— CIOCOOHOCTh CaMOCTOSITENTFHO MCIOJIB30BaTh OMOIOTUYECKUE 3HAHUS IJIS PEUICHHS
npo0JIeM B pealbHBIX )KU3HEHHBIX CUTYaIHIX;
— OCO3HaHHME IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh OCYILECTBISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIbHOCTh
WH/IWBHYaJbHO U B TPYIIIIE;
— TOTOBHOCTb U CIIOCOOHOCTH K HEIMPEPhIBHOMY 00pa30BaHUIO0 U caM000pa30BaHuUIO, K
AKTUBHOMY TIOJYUYE€HUIO HOBBIX 3HAHHM MO OUOJIOTHH B COOTBETCTBHH C KU3HEHHBIMU
NOTPEOHOCTSAMH.
B mpomecce mOCTMXKEHHS JHUYHOCTHBIX PE3YJNBTaTOB OCBOCHHUS OO0YJArOIIUMUCS
MpOrpaMMbl CpeHEero o0IIero o0pa3oBaHUs y OOYYaIOIIUXCS COBEPIIEHCTBYETCS
IMOYUOHAILHBIL UHMELIeKN, TIPEATIONAT a0 cOPMHUPOBAHHOCTD:
— CAMOCO3HAHUSL, BKITFOUAIOIIETO CITOCOOHOCTH IIOHMMATh CBOE
AMOILIMOHAIBHOE  COCTOSIHWME, BUACTh  HANpaBJICHUS  Pa3BUTUS  COOCTBEHHOM
AMOITMOHAIBHOM cephl, OBITh YBEPEHHBIM B ceOe;
— camope2ynupo8aHrusl, BKIFOYAIOIIEr0 CAMOKOHTPOIb, YMEHHUE
NPUHAMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHE, CIIOCOOHOCTh aTalTHPOBATHCA K
AMOILIMOHATBHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;
— @HYymMpeHHel MOmueayuy, BKIOYAIONEH CTpeMIIEHUE K JOCTIKEHUIO 1IETTH U yCIIeXYy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXO/IS1 N3 CBOMX BO3MOXXHOCTEH;
— 2mnamuu, BKIIOYAIOMIEH CIIOCOOHOCTh TOHMMATh 3MOIMOHAIBHOE COCTOSHHE
JPYTUX, YYUTBIBaTh €ro TMpPH OCYIIECTBICHUH KOMMYHHUKAllMH, CHOCOOHOCTH K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;
— COYUAbHLIX HABLIKOG, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C
JIPYTHMH JIFOJIbMU, 3a00TUTHCS, IPOSIBISATH
MHTEpEC U pa3peniaTb KOHQIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATBI
MertanpenMeTHbIe pe3ysibTaThl OCBOCHHs yueOHOro npeamera «buonorusy» exnouarom:
3HAYMMBbIe 711 (POPMUPOBAHUS MHUPOBO33PEHUS OOYHAIOIUXCS MEXKIUCHUTUTMHAPHBIC
(MexXTpeIMEeTHBIC) OOIIEHAYYHbIE TOHATHS, OTpaXarol[ue IIeJIOCTHOCTh HAayYHOU
KapTHHBI MHUpa W CrenuuKy METOJOB TO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIECTBO, SHEPTHUs, SIBJICHUE,
npolecc, CHUcTeMa, Hay4HbI (akT, MPHUHLMII, THIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIIeIOBaHKE, HAOIIOICHHE, U3MEPECHHE, SKCIICPUMEHT H JIp.); YHUBEPCAIbHBIC
y4eOHbIC IEHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHHKAaTHUBHBIE, pETYJISATUBHBIE), oOecrieunBaroye
dopmupoBaHKe (QYHKIMOHAILHOW TPAaMOTHOCTH M  COLUMAIBHOH KOMIICTCHIIUU
00ydJaromuxcs; CIOCOOHOCTh oOyyJaromuxcs WCII0JIh30BATh OCBOCHHBIE

MEXJIUCHUIIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA M YyHHUBEpCalIbHblEe YyueOHbIE
JICUCTBYS B ITIO3HABATEIBHOM U COLUAIIBHOM MTPAKTHUKE.



MerarnpeagMeTHbIe pe3yJIbTaTbl OCBOEHUS POTPAMMBbI CPEIHETO

oOwiero oOpa3zoBaHusl AOJDKHBI OTPAXkKaTh:

OBiaeHne yHUBepCAJbHBIMHI YU4eOHBIMH MTO3HABATEIbHBIMHU

JAeHCTBUSIMU:

1) 6azoebie n02uneckue Oeticmeusi:

— CaMOCTOAITENBHO (POPMYJIMPOBATH U AKTYaJIM3UPOBATh MPOOJIEMY, paccCMaTpUBaTh €€
BCECTOPOHHE;

— HCIO0JIb30BaTh [IPU OCBOCHUU 3HAHUI NPUEMBI IOTHYECKOTO

MBIIJIEHUS (aHaIU3a, CHHTE3a, CPAaBHEHMSI, KIIacCU(PUKaLUY,

0000111eHus ), paCKPBIBATh CMBICT OUOJIOTUYECKUX MOHATHMA

(BBIOEIATH UX XapaKTepHBIC MPU3HAKH, YCTAaHABINBATh CBS3H

C APYTUMU NOHSATHUSAMH);

— ONpENENATh LENN NeATENbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUU UX JOCTHIKEHUS,
COOTHOCHUTH PE3YJIbTAThI ACSITEIBHOCTH C MIOCTABICHHBIMU LICJISIMU;

— HUCIIOJIb30BaTh OMOJIOTMYECKUE TIOHSTHS JIJIsl OOBsICHEHHS (PAKTOB M SIBIICHUMN JKUBOU
PUPOJIBI;

— CTpPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, NECIYKTUBHBIE, MO AHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTHM U MPOTHUBOPEUYUS B PacCMaTPUBAEMbIX SIBJICHUSX,
(dbopMynHUpOBaTh BHIBOJIBI U 3aKITIOYCHHUS;

— MPUMEHSATh CXEMHO-MO/IENIbHBIE CPEACTBA JJIsl IPEICTABICHUS

CYIIIECTBEHHBIX CBSI3€M U OTHOIIEHUHN B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTAX, a TaAKKe
NPOTUBOPEUUH PpA3HOTO pOJAA, BBISBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX
UCTOYHUKAX;

— pa3pabarbIBaTh IUIaH pelIeHHs] MPoOIeMBbl ¢ YUETOM aHAIU3a

MMEIOIIMNXCS MaTEPUAIbHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBHUM 1€ATEIbHOCTH;

— KOOPJIMHUPOBATh U BBINOJIHATH PadOTy B YCJIOBUSX PEATBHOrO, BHUPTYaJbHOIO H
KOMOWHUPOBAHHOTO B3aMMOJICHCTBHUS;

— pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TIPU PELICHUH KU3HEHHBIX MPO0eM;

2) 6azosbie ucciedosamenvekue 0eticmeusi.

— BJIQJICTh HABBIKAMH Y4€OHO-HCCIICIOBATEIIBCKON M MPOSKTHOM

NeSITEIbHOCTH, HaBBIKAMU  pa3pelieHus mpobieM; o0nagaTh CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHCKY METOJOB pEUIeHHs] MPAaKTUYECKUX 3ajad,
IPUMEHEHHIO Pa3JINYHbIX METOJ0B MO3HAHMS;

— HCIIOJNB30BaTh PA3JIMYHbIE BUABI JEATEIBHOCTH O MOJTYYEHUIO HOBOTO 3HAHHUS, €ro
MHTEpIIpEeTaIH, TPeoOPa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYALUSIX, B TOM UHUCIE
NIPU CO3/ITaHUU YYEOHBIX U COLUAIBHBIX MPOEKTOB;

— (¢opmHupoBaTh HAYYHBI THUI MBIIUICHHUSA, BIAJACTh HAYYHOH TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU MOHATUSMU U METOJIAMU;

— CTaBUTh U (POpPMYyIUpPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTebHON JIeATEeIbHOCTH
Y )KM3HEHHBIX CUTYalLUsIX;

— BBIABIIATh NPUYMHHO-CJIEJACTBEHHbBIE CBSI3M M AKTyaJU3UpOBaTh 3a/1ayy, BbIJIBUIaTh
TUIOTE3Y €€ pelIeHUs, HAXOJAUTb apTyMEHTHI JJI 1I0Ka3aTelIbCTBAa CBOUX YTBEPKICHUIA,
3a/1aBaTh

napaMeTpbl U KpUTEPUH PELIEHMUS;



— aHaJIM3MPOBATh IOJIyYEHHBIE B XOJ€ PEIICHUs 3aJauyd pPe3yJbTaTbl, KPUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

— J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBINA ONBIT;

— OCYILIECTBJIATH LI€J€HANPABIECHHBIA TOUCK MEpeHoca CPEeICTB U CIIOCOO0B IeHCTBUS
B IPO(eCCUOHAIIBHYIO CpeNy;

— yMeThb MEpPEHOCUTh 3HAaHUS B IIO3HABATEIbHYIO U NPAKTUYECKYIO 00sacTu
KU3HEAEATEIbHOCTH;

— YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

— BBIJBUTaTh HOBBIE MJIEU, MPEIaraTb OPUIHHAIBHBIE MOAXOAbl U PELICHUS; CTABUTh
npo0OJIEMBI U 331a4H, JOMYCKAIOIUE aIbTEPHATUBHBIE PEIICHMUS;

3) Oeticmsus no pabome ¢ ungopmayueti.

— OPUEHTHPOBATHCA B PA3IMYHBIX HCTOUYHUKAX HH(OPMaALUIH

(TekcTe yuyeOHOro mOCOOMs, HAyYHO-TIONMYJAPHOM JHUTEpaType, OHOJOTHYECKUX
CIIOBapsX M CIPAaBOYHUKAX, KOMIBIOTEpHBIX Oa3zax JaHHbIX, B VHTepHeTe),
aHAJIM3UPOBATh MHPOPMALIUIO PA3IMYHBIX BUJIOB U (POPM IMpeICTaBICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

— (popMynUpOBaTH 3aIPOCHI U TPUMEHSTH Pa3INYHbIE METO/IbI

IpU MOUCKE U O0TOOpe Ouosiornyeckoi MH(POpMaLuu, HEOOXOAUMOM Ul BBITOJIHEHUS
yueOHBIX 3a/1a4;

— mpuoOpeTarb  ONBIT  HUCHOJB30BAHMUS  MHPOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJbTYpy AaKTUBHOTO MCIIOJIb30BAHUS PA3JINYHBIX
MIOUCKOBBIX CHCTEM;

— CaMOCTOATEIBHO BBIOMPATH ONTHUMAJIbHYIO (POPMY MpPEACTaBICHUS OHUOIOrMYECKON
uH(popManuu (cxembl, rpaduKH, JUarpaMMbl, TaOJINLIbI, PUCYHKH U JIp.);

— HCIIOJIb30BAaTh HAYYHBIM S3bIK B KaueCTBE CPEJCTBa MpH paboTe ¢ OHOIOTHYECKOU
uHpOpMalMen: TPUMEHATh XUMUYECKHE,

du3MYecKkue W MaTeMaTHYeCKue 3HAaKW U CHUMBOJBL, (opMmynbl, abOpeBHuatypy,
HOMEHKJIATYpY, MCHOJIb30BaTh U MPEeoOpPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJIsIJHOCTH;

— BJIQJICTh HAaBBIKAMU PACIIO3HABAHMS U 3aIIUTHI HHPOpMaIUH,

MH(OPMALIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OgiajeHne yHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU 1eiCTBUSIMU:

1) oowenue:

— OCYLIECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax *U3HU; aKTUBHO y4acTBOBATh B
JMAJIOTe WU TUCKYCCHH IO CYLIECTBY

oOcyxaaemMoil Tembl (yMEHUE 3aJlaBaTh BOIPOCHI, BBICKAa3bIBaTh  CYXKJIEHUS
OTHOCHUTENIHHO BBITIOJTHEHUS MIpeijiaraeMon 3a-
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JIa4M, YYUTHIBATh UHTEPECHI M COTJIACOBAHHOCTb MO3ULIUN

JPYTMX YYaCTHUKOB JUAJIOra WU IUCKYCCUN);

— pacno3HaBaTh HeBepOaldbHbIE CPEJICTBA OOIICHHS, TOHUMATh 3HAUEHHUE COLIMATbHBIX
3HAKOB, IPEANOCHUIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTyallUd; YMEThb CMSATYaTh
KOH(JIUKTHI U BECTH IEPETOBOPHI;

— BIAACTh paA3IUYHBIMU CHOCOOAMHM OOIEHHS U B3aUMOJACHCTBHS; MOHUMATh
HaMEPEHUsI IPYTUX JIIOCH, MPOSIBISTh YBAXKUTEILHOE OTHOILIEHHWE K COOECETHUKY U B
KOPPEKTHOH (opMe POpMYIHPOBATH CBOM BO3PAKEHUS;



— Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

2) coemecmHas 0essmelbHOCMb .

— MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M UHAMBUAYATHHOU pabOThI
IpU pelieHuH OHOJIOTHYeCcKOi MpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS
IrpYNIOBBIX (POPM B3aUMOJICHCTBUSA MIPU PELICHUU YUEOHOH 3a1auH;

— BBIOMpATh TEMAaTUKY M METOJbI COBMECTHBIX JCUCTBUIA, C yUETOM OOIIMX WHTEPECOB
Y BO3MOKHOCTEHN Ka)KJI0r0 WieHa KOJIEKTUBA;

— INPUHHAMATH LIEJIb COBMECTHOM AEATEIBHOCTH, OPTaHN30BbIBATH

U KOOPAUHUPOBATH JEUCTBHS MO €€ JOCTHIKECHHIO: COCTABJIATh IUIAH JCHCTBUU,
pacupeneisTh poid € y4€TOM MHEHHMH YYacTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboTHI;

— OLEHMBATh KA4E€CTBO CBOETO BKJIAJAa W BKJAJa KaXJOr0 yYaCTHHWKA KOMAaH]bl B
o01uii pe3ysabTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

— §pexajaraTb HOBBIE IIPOEKThI, OLEHUBAaTh WJEU C T[O3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;

— OCYUIECTBJISITh MO3UTHBHOE CTPATErMYECKOE IMOBEICHUE B PA3JIUYHBIX CUTYaLHSX,
MPOSIBIIATH TBOPUYECTBO M BOOOpaKeHUE, ObITh HHUIIHATHUBHBIM.

OBiajieHHe YHUBEPCAJIBLHBIMH PEryJATUBHBIMH J1€iiCTBUSIMH:

1) camoopeanuzayus:

— HCIIOJIb30BaTh OWOJIOTHMYECKHE 3HAHUS JJIsi BBISBICHHUS MPOOJIEM M MX PEIICHUs B
YKU3HEHHBIX U yU€OHBIX CUTYaIUsX;

— BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBBIE M CMBICIOBBIC YCTAHOBKHU B
CBOMX JICMCTBUSX U MOCTYIKaX MO OTHOLICHUIO K )KUBOW MPUPOJE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOILIUX;

— CaMOCTOSTENIbHO OCYIIECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh U (OPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEILHOU
JEATEIbHOCTU U KU3HEHHBIX CUTYalUAX;

— CaMOCTOATEJIBHO COCTABJIATH IUIAH PEIICHHUS] MPOOIeMbl C YYETOM HMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTECHHUI;

— J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM;

— pacHMpsATh paMK{ y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX

MPEANOYTEHHH;

— JleTlaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pELICHHUE;

— OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

— cnocoOcTBOBaTh (hOPMUPOBAHUIO M TPOSBJICHHUIO IIUPOKON APYIUIIMUA B Pa3HBIX
005acTAX 3HAHWH, TOCTOSHHO TOBBHIIIATh CBOW 0Opa30BaTEIbHBI M KYJIbTYpPHBIN
YPOBEHB;

2) camokonmponw:

— JaBaTh OILICHKY HOBBIM CHUTYyallMsM, BHOCUTb KOPPEKTHBBI B JIESITCIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISAM;

— BIIQJICTh HaBBIKAMH II03HABATEIbHON pediekcun Kak OCO3HAHUS COBEPIIAEMBIX
JIEICTBUN U MBICIIUTEIBHBIX MPOLECCOB,

WX pe3yJbTaTOB W OCHOBAHWH; WCIOJIb30BaTh MPUEMBI pedieKcuu ISl OIEHKH
CUTYaIlld, BEIOOpA BEPHOTO PEIICHUS;

— YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEUIECHUS 10 UX CHUKEHUIO;



— MPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX NPU aHATN3E PE3YJIbTATOB ACSITEIbHOCTH;
3) npunamue cebs u Opyeux:
— NPUHUMATH ce0s, TOHUMAasi CBOU HEJIOCTATKH U JIOCTOMHCTBA;
— MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX TPU aHATHU3E PE3YJIbTATOB JAESITEIbHOCTH,
— MPU3HABaTh CBOE MPABO U MPABO APYIHX HA OLINOKH;
— pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro
YyeloBeKa
MNPEIMETHBIE PE3YJIBTATHBI (10-11 kiaccs)
[IpeameTHbIe pe3ynbTaThl OCBOCHUS COJIepKaHUs yueOHOTO npeamera «buonorus»
Ha YIIyOJIEHHOM YpPOBHE OPHUEHTHPOBAHbI Ha oOecrnedeHue MNpoGUILHOTO OO0y4YeHUSs
CTapIIEKIACCHUKOB Onosoruu. OHM BKIIOYAIOT: crienuduyeckue Uit OM0JIOTMH Hay4YHbIe
3HaHHUA, YMEHUS U CHOCOOBl JEHCTBUH MO OCBOEHHUIO, WHTEPHpETaluu U
npeoOpa3oBaHUIO0 3HAHUM, BHUABI JEATEIBHOCTH IO MOJYYEHHUIO HOBBIX 3HAHUW U HUX
NPUMEHEHHUIO B PA3lIMYHBIX Y4YEOHBIX, a TaKkKe B PEaNbHBIX >KM3HEHHBIX CUTYalHUSIX
[IpenMeTHbIE pe3yabTaThl IPEICTABIEHBI 110 TOaM H3yUCHUS.

HPE/IMETHBIE PE3YJBbTATDBI 10 KJIACCAM:

10 KJIACC

[IpenMeTHbIe pe3ylnbTaThl OCBOCHUS yueOHOro mpenMera «buomorus» mOIKHBI
OTpaXkaTh:

1) chopMHupoBaHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B

CUCTEME HAy4YHOTO 3HAHUsl €CTECTBEHHBIX HAyK, B (DOPMHPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa ¥ HAy4YHOTO MHPOBO33PEHHUSA, O BKJIAJC
POCCHICKHX M 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; ()YHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl PEILICHUs] )KU3HEHHBIX 3a]1ay;

2) BIIaJicHUC CHCTEMOH OHOJIOTMYECKHMX 3HAHHWM, KOTOpas  BKJIIOYAcCT:
OCHOBOTIOJIATaloNIe OUOJOTUYECKHE TEPMHUHBI U TOHATHUS (KM3Hb, KJIETKA, OPTaHM3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYISIMSA, CaMOBOCIPOU3BEICHNE, HACIEACTBEHHOCTb,
W3MEHUYUBOCTh, POCT M pa3BUTHE), OuolorMYeckue Teopuu (KierouHas teopus T
[[Iganna, M Ilneiinena, P BupxoBa; XxpoMocoMHass TeOpUs HACIEACTBEHHOCTH T
Moprana); yuenuss (H U BaBunoBa — o 1eHTpax MHOrooOpasusi U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTCHHI); 3aKOHBI (€AMHOOOpa3usi TMOTOMKOB TIEPBOTO TMOKOJICHUS,
paculeruieHusi, YWUCTOThl raMeT, HEe3aBUCMMOro HacieaoBanus [ MeHngens;
TOMOJIOTHYECKUX pAOB B HacneAcTBeHHOW u3MeHunBocth H W BaBuiosa); npuHIUIIBI
(KOMIIIIEMEHTAapHOCTH);

3) BIaJCHUWE OCHOBHBIMH METOJaMH HAYYHOTO ITO3HAHMS, WCIOIb3yeMbIX B
OMOJIOTUUECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHUE, HAOII0ACHHE,
HKCIIEPUMEHT);

4) yMeHHE BBIJICISTH CYIICCTBCHHBIC MPU3HAKH: BUPYCOB, KJICTOK MPOKAPUOT U
AYKapUOT; OJAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HCIIe OAaKTEpui,
rpu0OB, pacTEHU, >KMBOTHBIX M YEJOBEKA; CTPOCHHS OPraHOB W CHUCTEM OPraHOB
pacTeHUl, >KUBOTHBIX, YEJIOBEKA; MPOLECCOB >XHU3HEACATENbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pPAaCTCHH, >KMBOTHBIX W YEJIOBEKAa; OMOJIOTMUECKHUX IPOIIECCOB: OOMEHa
BeulecTB (MeTabonM3M), TMpeBpalleHHs DJHEPruv, OpoKeHus, aBTOTPOHOTO U
reTepoTpopHOTO THUIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, MeHo03a,
ramMeToreHe3a, AMOpUOTEHEe3a, MOCTIMOPHOHAILHOTO  Pa3BUTHS, PA3MHOKCHUS,



WHAUBUAYAJIbHOTO Ppa3BUTHS opraHu3Ma (OHTOr€He3a), B3aWMOJCHUCTBHUS TE€HOB,
reTepo3nca; UCKYCCTBEHHOTO 0TO0PA;

5) YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXKIYy OpPraHOMIAMHU KIETKH U UX
GYHKIUSMU, CTPOEHUEM KJIETOK Pa3HBIX TKAHEW M MX (PYHKUIUAMH;, MEXIY OpraHaMH U
CUCTEMaMHU OPraHOB y pPACTEHUM, KUBOTHBIX M YEJIOBEKAa M HMX (PYHKIUSAMHU; MEXKIY
CHUCTEMaMH OpPraHoOB M WX (QYHKIUSIMH, MEXAYy 3TamaMd OoOMEHa BEIIECTB; dTalaMu
KJIETOYHOTO UHWKIJIA M JKU3HEHHBIX IMKJIOB OPraHU3MOB; 3TalnaMH 3MOPHOHAIBHOTO
Pa3BUTHSI; TEHOTUIIOM U (PEHOTHUIIOM, (PEHOTUIIOM U (aKTOpaMH cpeiibl OOUTAHUS;

6) yMeHHuE BBISBIATH OTJIMYUTCIIbHBIC MPH3HAKK JKUBBIX CHCTEM, B TOM YHCIIC
pPaCTCHHIA, )KUBOTHBIX M YEIIOBEKA;

7) yMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE AapPTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY JJIi JOKa3aTelbCTBa POJCTBA OPraHU3MOB pPAa3HBIX
CUCTEMATHYECKUX TPYIII;

8) yMeHue periath OMOJIOTUYECKHE 3aaud; BBISIBIIATH HMPUYUHHO-CIICIACTBEHHBIC
CBSI3M MEX]y HCCIEeIyeMbIMA OHOJIOTUYECKUMH TpOIlecCaMi M SBJICHHUSMU; JeNaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHWUY TIOJTYYEHHBIX PE3yIbTaTOB;

9) yMecHHE BBINIOJHATH JIAOOPATOPHBIE M MpPAKTHYECKUE pabOThI, COOJIOIATh
npaBujia Ipu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIO0BaHUEM;

10) ymeHHWE BBIOBUTATh THUIOTE3bl, NPOBEPATh HX OAKCICPUMEHTAIBHBIMU
cpenctBamu, (GOPMYyIUPYS IETb  HCCICAOBAHUS, aHAIM3UPOBATH  IOJIYUYCHHBIC
pe3yNbTaThl U JIENATh BHIBOIBL;

11) ymeHuwe yd4acTBOBaThb B y4eOHO-HMCCJICIOBATEILCKOH paboTe 1o OHOJIOrHH,
HKOJIOTUH M MEJHUIIMHE, IPOBOIUMOM Ha 0a3e MIKOJBbHBIX HAYYHBIX OOIIECTB, U MyOIHMIHO
NPEICTABIIATH MOTYICHHBIE PE3YIbTaThl HA YICHUYECKUX KOH(PEPEHITUIX;

12) yMcHHE OIICHMBATh STHUYECKHE AaCIEKThl COBPEMCHHBIX HCCIICIOBAaHUN B
oOnactu OMONOTMM U METUIMHBI (KIOHUPOBAaHHE, UCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HampaBJICHHOE W3MEHEHHE TEHOMA M CO3JIaHWE TPAHCTEHHBIX OPTaHU3MOB);

13) yMeHHe OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiei mnpodeccruoHaIbHOMN
NESTENBHOCTH B 00NacT OWOJIOTUM, MEAWIMHBI, OWOTEXHOJOTHH, BETEPUHAPHH,
CENIbCKOTO  XO3SHCTBA, MHINEBOH MPOMBININICHHOCTH; YIIIYONsATh MO3HABaTEIbHBIN
MHTEpEC, HANpaBJICHHbI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEW mpodeccuun u
NpOJOJDKEHHE  OMOJIOrMYecKoro  oOpa3oBaHMS B YUPSXKICHUSIX  CPEAHEro
npo¢eCCHOHAIILHOTO U BBICIIET0 00pa30BaHUsI.

11 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS Yy4eOHOro mpenmera «buomorus» MOIKHBI
OTpaxarb:

1) chopMHUPOBAaHHOCTh 3HAHUN O MeCTE W POJM OHOJOTHH B CHUCTEME HAy4HOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U HAYYHOIO MUPOBO33PEHUS; B TO3HAHUU 3aKOHOB MPUPOJIbI U PEUICHUU
HKOJIOTMUECKHUX MPOOJIEM YeIOBEUECTBA, a TAKKE B PEIICHUU BOMPOCOB PAllMOHAIBHOIO
PHUPOJIONONB30BaHMs; U B (OPMUPOBAHWHM IIEHHOCTHOTO OTHOIIEHUS K TIPUPOJIE,
OOIIECTBY, YENOBEKYy, O BKJIAQJ€ POCCHUCKUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OWONOTMH; (PYHKIMOHATHLHOM TPAMOTHOCTH 4YEJOBEKAa A pelIeHUs
JKU3HEHHBIX 3a7a4;

2) yMEHHE BIJIAJCTh CHUCTEMOW OHMOJOTMYECKUX 3HAHWU, KOTOpas BKIIOYACT
omnpeieNIeHNs U TOHUMaHKEe CYITHOCTH OCHOBOIIOJIAratoluX OMOJIOTMYECKUX TEPMUHOB U



MOHATUH (BHJ, SKOCHCTEMA, Onocdepa); OMoIOrHdecKre TEOpUU (IBOJIOIIMOHHAS TEOPHS
Y JlapBuHa, cuHTEeTHYECKas: Teopus Bosonun); yueHus (A H CesepuoBa — o nyTsx u
HanpasiieHuAx sBoionun, B 11 BepHaackoro — o Ouocdepe); 3aKkoHbI (T€HETUYECKOTO
paBHoBecus J[xx Xapau u B BaitnOepra; 3apoasimeBoro cxoactsa K M bapa); npaBuiia
(vuanmyMa FO JInOuxa, SKOJOTMYECKOW MUpaMUABl DHEPTUH); THUIOTE3bl (THUIIOTE3a
«vupa PHK» V I'unbepra);

3) yMeH#He BlIaJieTh OCHOBHBIMU METOJaMH HAYYHOTO TMO3HAHMUS, UCTIOJIb3YEMbIMH B
OMOJOTMYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U DKOCHCTEM (OMHCAHHE, U3MEPEHUE,
HAOJIIOJICHNEe, JKCIEPUMEHT); CII0COOAaMU BBISBICHUS W OIEGHKH aHTPOTIOTCHHBIX
W3MEHEHUH B IPUPO/IE;

4) yMeHHe BBIICIATh CYIIECTBEHHbBIC MPU3HAKHU: BHIOB, OMOT€OIICHO30B, IKOCUCTEM
u Ouochepsl; CTaOMWIM3UPYIONIETO, ABMXKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO
oT0opa; JJIONIATPUYECKOTO ¥ CHUMIIATPUYECKOTO  BHI000pA30BaHUS;  BIUSHHUS
JMBUKYIUX CHUJT HBOJIIOIMKM HA TeHO(OH] MOMYJISIINK; MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpele OOWTaHUS, YepeOBaHHs HANPABICHUN SBOJIOIUHU; KPYrOBOpOTa BELIECTB U
TIOTOKA HEPTUHU B IKOCHUCTEMAX;

5) yMeHHWe yCTaHaBJIMBaTh B3aUMOCBSI3M MEXIy MPOIECCaMU  3BOJOINY;
MBUKYIIUMU CHJIAMUA ~ QHTPOIOTEHE3a; KOMIIOHEHTaMH pPa3UYHBIX JKOCUCTEM U
MPUCTIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

6) yMeHHE  BBIABIATH  OTJIMYMTENBHBIC  NPU3HAKK  JKUBBIX  CHCTEM;
NpUCTIOCOONIEHHOCTh BHUAOB K cpelae oOuTaHus; aOMOTHMYECKHMX U OUOTHYECKHX
KOMIIOHEHTOB 3KOCHCTEM; B3aUMOCBSI3€l OPraHU3MOB B COOOIIECTBAX; aHTPOMOTEHHBIX
M3MEHEHUH B 9KOCUCTEMAX CBOEU MECTHOCTH;

7) yMEHHE WCIOJBh30BATh COOTBETCTBYIOIIUEC AapPTyYMEHTBI, OHOJIOTUYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY I JOKa3aTelbCTBa POJCTBA OPraHU3MOB DPa3HBIX
CUCTEMATHYECKHX TPYII, B3aMMOCBSI3M OPTraHM3MOB UM CpeIbl OOWTAaHUS, EIUHCTBA
YeJI0OBEUECKUX Pac; HEOOXOIMMOCTH COXPAHEHUSI MHOTOOOPAa3Hs BUAOB M SKOCHUCTEM KaK
YCIIOBUSI COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUECTRA,;

8) ymeHue pemaTh OMOJOTHYECKHE 3aJaud; BBISBISATH NMPUYMHHO-CIICICTBEHHBIC
CBSI3M MEXKIy HCCICIyeMBIMH OWOJIOTHYECKMMH IPOIECCAMH W SBICHUSMH; J1e1aTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOR;

9) yMeHHEe BBINOJHATH J1TAOOPATOPHBIC M TPAKTHUECKHUE pabOThI, COOJIIONIATH
npaBWIa MpH padoTe ¢ yueOHBIM U 1ab0paTOpPHBIM 000PYIOBAHHEM;

10) yMeHue BBIIBHraTh THIIOTE3bI, TMPOBEPATH HMX OIKCIEPUMEHTATbHBIMU
cpenctBamu, (HOopMynupys 1edb  UCCIEIOBAaHUS, AaHAJIU3UPOBATH  IOJYYCHHBIC
pe3yNbTaThl U JIENATh BHIBOIBL;

11) yMeHHe yd4acTBOBaTh B Y4eOHO-HCCIICOBATEIbCKOW paboTe MO OHMOJIOTHH,
HKOJIOTMH M MEJUITUHE, TIPOBOJIMMON Ha 0a3¢ IMKOJbHBIX HAYYHBIX OOIECTB, U MO IMYHO
MPEICTABIISAThH TOJMYUYCHHBIE PE3YyIbTaThl HA YYEHUYECKUX KOH(PEPEHIIUAX;

12) ymeHHEe OLIEHUBAThH THUIOTE3bI U TCOPUH O MPOUCXOXKICHUH JKU3HH, YEIOBEKA U
YeJIOBEUECKUX pac; O TPUYHMHAX, TMOCICACTBUAX M CIOCO0aX MpeIoTBpaIICHUs
rII00abHBIX U3MEHEHHH B Onocdepe;

13) ymeHHE OCYIIECTBIATH OCO3HAHHBIM BbIOOp Oymymied mpodecCHOHATbHON
JeSITETFHOCTH B 00JIaCTH OWOJIOTHH, SKOJIOTHH, TMPUPOAOIOIB30BaHUS, MEIUIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUHU, CEIIbCKOTO  XO3SICTBA, MHUIIEBON
NPOMBIIIJIEHHOCTH, — YIUIYOJIATH  TO3HABATENbHBI  WHTEpEC, HaIpaBJICHHBIA  Ha



OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Hpodeccun U MPOAOHKEHHE OHMOIOTHMYECKOTo
00pa3oBaHus B YUPEKICHHUIX CpEHEr0 MPodheCCHOHATIBHOIO U BBICILIETO 00Opa30BaHMUS.

COJAEPXAHUE YYEBHOI'O ITIPEJIMETA «BUOJIOT' US1»
10 KJIACC
3 4 B Henemo, Bcero 102 4, u3 HuX 1 4 — pe3epBHOE BpeMsI

Tema 1. buoJsiorus kak Hayka (1 4)

CoBpemenHasi Ouojoruss — KOMIUIEKCHass Hayka Kparkas ucTo- pusi pa3BUTUA
ouonorun buonoruueckue Hayku U H3ydaemble UMHU TpobsieMbl DyHIaMeHTalbHEIE,
MPUKJIAHBIE U TIOUCKOBBIE HAy4- HbIE UCCIICIOBAHUS B OMOJIOTHH

3HaueHue OHMOJOTMM B (POPMUPOBAHHH COBPEMEHHOM €CTECTBEH- HO-HAay4YHOUH
kaptuHsl wmupa Ilpodeccun, cBsizanHble ¢ Ouonorueit 3HayeHWe OHOJIOTUU B
MPAKTUYECKON  AEATEIIbHOCTH  4YEJIOBEKa: Me- JUIUHE, CEIbCKOM  XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXpaHe IPUPOIbI

JleMOHCTpaLMu:

[Toptpetsr: Apuctorens, Teodpact, K Jlunneit, XK b Jlamapk, U Jlapsun, ¥
I'apseii, I" Mennens, B 1 Bepuanckuii, 1 II IlaB- moB, I W Meunukos, H U
Basuio, H B Tumodeen-Pecos- ckuii, /[ Yorcon, @ Kpuk, /I K benses

Tabnuyvt u cxemvi: «CBS3p  OMONOTMM C  JOpYrUMH  Haykamm»,«Cucrema
OMOJIOTMYECKUX HAYK»

Tema 2. /KuBble cucTtemMbl M X U3y4eHue (2 4)

KuBble cucTembl Kak MpeaAMeT u3ydeHus Ouosoruu CBOMCTBA KUBBIX CHUCTEM:
€IUHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIIOXKHOCTh M
YHOOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3AIMsA, CAMOBOCIIPOU3BEICHUE,
pa3IpaXxuMOCTh, U3BMEHYUBOCTH, POCT U Pa3BUTHE

YPpOBHM OpraHu3alMM >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KIJIETOYHBIM, TKaHEBBIM,
OpraHW3MEHHBIN, TMOMYJISIITUOHHO-BUIOBOM, IKO- CHUCTEMHBIM (OMOTeOIeHOTHYCCKUIA),
ouocdepnsiii. [lporeccel, mpoucxosne B >KUBBIX cucreMax OCHOBHBIE TNPU3HAKU
xuBoro JKu3Hb kak ¢opMma cyiiecTBoBaHMS Marepuu Hayku, u3ydaroimiue >XHUBbIC
CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alU

N3yuenne xuBbIX cuUCTeM. MeTroasl Ouosiorndyeckoi Hayku HaOmonenue,
U3MEpPEHHE, DKCIEPUMEHT, CHUCTeMaTHh3auus, MeTaaHainu3. [loHsThe o 3aBUCUMON H
He3aBUCUMOW mnepeMeHHoM. [lmanupoBaHue skcnepumeHTa IlocTaHOBKa M INpOBEpKa
runote3 HyneBas rumore3a. Ilonstue BbIOOpKM u €€ m0CTOBEpHOCTh. Pa3bpoc B
ouonorndecknx AaHHBIX OllEHKa JOCTOBEPHOCTU MOJTYYEHHBIX pe3yabTaToB. [IpudmnHbI
VCKaXECHHS PE3YJIbTATOB IKCIEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

Tabauyvt u cxemvi: «OCHOBHBIE TPU3HAKU KU3HWY», «BUOJOTHYECKHE CHUCTEMBI»,
«CBOICTBA JKMBOM MaTepum», «YPOBHU OpraHU3alUM >KUBOW NPUPOAb», «CTpoeHue
JKUBOTHOM KJIETKW», «TKaHW IKUBOTHBIX», «CHCTEMBbl OPraHOB YEJIOBEYECKOIO
opranuszmay, «buoreorenosy, «buochepa», «MeToapl U3YUICHHS )KUBON TIPUPOIHD)

OGopynoBanue: JsabopaTopHOe O0OOpyAOBaHUE [JIsi TMPOBEICHUS HAOIIOICHUN,
U3MEPEHUH, DKCIIEPUMEHTOB

JlabopaTopHble U MpakTHYeCKHe padoThl

Ilpakmuueckas paboma «Vcnonb3oBaHUE pa3IUYHBIX METOJIOB TPU H3YYCHUHU
JKUBBIX CUCTEM).



Tema 3. buoJsiorus kierku (2 4)

Knetka — cTpyKkTypHO-QYHKIMOHAIbHAA €IMHULA >XKUBOro McTropusi OTKpBITHS
knetku Paboter P. T'yka, A. JleBenryka. Kierounas teopus (T. lIBann, M. llneiinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHHUS COBPEMEHHOM KJIETOYHON TCOPHUH.

MeToipI MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTHUU: MUKPOCKOIHUS, XpoMmarorpadus,
ANIEKTpodOpe3, METOA MEUEHBIX aTOMOB, Iu(depeHIuanbHOEe LEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBaHHE KJIETOK M3yueHue (UKCUPOBAHHBIX KJIETOK. JIEKTPOHHAas
mukpockonusi KoHdoxkanbHas MHUKpockonus. ButanbHoe (MpUKU3HEHHOE) H3yueHUE
KIICTOK.

JeMoHCcTpanum:

Ilopmpemuwr: P. I'yx, A. Jlesenryk, T IlIBanu, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuyvr u cxemvl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOIDY,
«HMcTopus pa3BUTHS METOJIOB MUKPOCKOTTHI

Obopyodogarue: CBETOBOM MHUKPOCKON; MHKpPOIpENapaThl pacTH- TeNbHBIX,
KUBOTHBIX U OAKTEpHAIBbHBIX KIETOK

JlaGopaTopHble M MpakTHYECKHE PAadOTHI

Ilpakmuueckass ~ paboma  «V3ydeHue  METOAOB  KJICTOYHOW  OHOJIOTHH
(xpomatorpadusi, snekrpodopes, nuddepenuansHoe neHTpudyruporanue, [111P)»

Tema 4. Xumuueckast opranusanus kjiaetku (10 49)

XHUMHUYECKUN COCTaB KJIETKM Makpo-, MUKpPO- U yJIBTPAMUKPO- JIeMEHThI. Bona u
€€ poNb Kak pAacTBOPUTENS, pEarcHTa, ydacTHe B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOperyysiiui. MuHepanbHble BeIeCTBAa KIETKHU, WX Ouonormdeckas poib. Poib
KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckre  BemlecTBa  KIETKM.  buojornyeckue  moaumMepsl.  benkw.
AMUHOKUCTIOTHBIN cocTaB OenkoB. CTpyKTyphl OenkoBoil Mosekyinbl. l[lepBuunas
CTpyKTypa Oelika, MenTuaHas CBA3b BTopuyHas, TpeTUYHas, YeTBEPTUYHAS CTPYKTYpPHI
Henarypamnus CsoiictBa 6enkoB Knaccudukanus OenkoB buonormueckue ¢yHKuuu
oenkoB. [IproHBI.

VYrnesoasl. MoHocaxapuipl, AMCAXapHUIbl, OJMIrOcCaxapuabl M IOJIMCAXAPHJIBIL.
OOmmit mnaH CTpoeHUs W (PU3NKO-XUMHYECKHE CBOICTBa YrieBOAoB. buomorumdeckue
(GyHKIUU YTIIEBOJOB.

Jlumupel.  TwppodunbHO-TUIpOPOOHBIE cBoOMcTBa. Kiaccudukamnus JIUMHIOB.
Tpurnunepuast, pochoaunuasl, BOCKH, cTepousl. buonorndeckue QyHKINN JTUITHAIOB.
OO6mue cBoiicTBa OMOJOTMYECKMX MeMOpaH — TEKy4yecTh, CIIOCOOHOCTh K
CaMO03aMBbIKaHUIO, IOJTYIPOHNUIIAEMOCTb.

HykneunoBble kucnorsl JIHK u PHK. CrpoeHue HYKIEHHOBBIX KHUCIOT.
Hyxneotuasl, nunykneotusl. [lpunnun kommiementapHoctu. [lpaBuno Yapraddda.
Crpykrypa JHK — nBoitHas cnupans. MecToHaxoxaeHre U OMonorudyeckue pyHKIUU
JHK. Buaet PHK. ®yuknuu PHK B knetke.

Crpoenne ™onekynsl AT®.  Makpospruueckue cBsi3n B Moiiekyjge ATO.
buonoruueckue ¢pynkiuu AT®. BoccraHoBieHHbIE TEPEHOCUUKH, UX (PYHKIIMU B KIETKE
Hpyrue nykneosunrpudocharsl (HTD). CexBenupoBanne JJHK. Metoasl reHOMUKH.
TpaHCKpUIITOMUKH, IPOTEOMUKH.

CtpykTypHas Ouosorus: OWOXUMHUYECKHE U OHMOPU3MYECKHE UCCIEIOBaAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOJIEKYI. Modenupoganue cmpykmypsi u



@dyukyuii 6uomonexyn u ux kKomniekcos. Komnviomepuviii Ouzaiin u opeanuyecKutl
cunmes OUOMOJIEKY U UX HENPUPOOHBIX AHALO208.

JeMoHCcTpanum:

Ilopmpemuwr: JI Tlomuur, x VYorcon, ® Kpuk, M VYunkuuc, P ®pankiun, @
Conrep, C Ipy3unep

Luacpammur: «PacnpeneneHne XUMUYECKUX 3JEMEHTOB B HEXKHUBOW IMPUPOIEY,
«Pacripenenenrie XUMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOIE»

Tabnuyvt u cxemovr. «llepuonnueckas TaOdaMIAa XUMHYECKUX JJIEMEHTOBY,
«CTpoeHne MoJIeKyabl BoOIb», «BemecTtBa B cocrtaBe opranusmMoBy, «CTpoeHHe
MOJIeKyJbl  Oenka», «CTpyKTypsl 0enkoBOil Mojekynb», «CTpoeHHE MOJEKYI
yIieBo0B», «CTpoeHue Moziekyn JaunuaoBy, «HykienHoBblie KHUCIOTBH», «CTpoeHune
MoJsieKyJbl ATD».

Obopyoosanue: XuMHYECKas MOCyAa U 000pyI0BaHUE

JlaGopaTopHble M MpaKTHYEeCKHEe PadoThI:

1. Jlabopamopnas paboma «OOHapyxkeHHE OEJNKOB C TMOMOIIBbI KadyeCTBEHHBIX
peaKkuuii».

2. Jlabopamopnas paboma «ccnenoBanne HyKJIEHHOBBIX KHUCIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JINYHbIX OPTAaHU3MOB).

Tema 5. Ctpoenue 1 pyHKIUM KJIETKH (8 4)

Tunel  KJIETOK:  JyKapuoTHuYecKass W mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHANIbHBIE 00pa30BaHUs KICTKH.

CrpoeHue mnpokapuoTudeckoin kietku. KieTtouHas cTeHka OakTepwil u apxei.
Oco0OEHHOCTH CTpPOEHMSI reTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUYECKUX KIIETOK.
MecTo 1 posb NPOKapUOT B OMOLIEHO3aX.

CtpoeHrne u (QYHKIIMOHMPOBAHUE OyKapHOTHYEeCKOW KieTku. [lmasmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa TMia3MaTtudeckoil wmemOpanbl. Tpancmopt
BELIECTB uepe3 IJIa3MaTUYecKyl0 MeMOpaHy: mnaccuBHbIM (nuddysus, oOneryéHHas
mubdy3us, ocMoc), aKTUBHBIA (TIEPBUYHBI M BTOPWUYHBIA AKTUBHBIA TPAHCIIOPT).
[Tonynponumnaemocth MeMOpanbl. PaboTa HaTpwii-kalmeBOro Hacoca. OHAOIMUTO3:
NUHOLMTO3, (arouuto3. Dx3ouuTo3. Kiertounas crenka. CrpykTypa U (QyHKUUU
KJIETOYHOM CTEHKH pacTeHul, rpuooB.

Hurommazma. I[luto3zonb. Ilutockener. JIBwkeHue unutomiazMbl. OpraHoubl
kineTkd. OgHoMeMOpaHHBIE OpraHOWIBI KJIETKU: SHAO- TiazMatudeckas ceth (DIIC),
annmapatr  [onpmku, JU30COMBI, UX CTpoeHME M (QyHKIUH. B3aumocBs3b
OJTHOMEMOpPaHHBIX OpPraHouJOoB KiIeTKH. CTpoeHue TpaHyISIPHOTO PETHKYIyMa.
Mexanu3m Hampasienust OenkoB B OIIC. Cunte3 pacTBopuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [mankuii (arpaHyisipHbBIN) SHIOMIA3MATHUYECKUN PETUKYIYM.
CekperopHas ¢yHkuus anmapara [onpmxu. Moaudukauuss OenkoB B anmapare
I'onpmxku. CoptupoBka OenkoB B ammnapare ['onbaxu. TpaHCHOPT BELIECTB B KIIETKE.
Baxkyouu pacturenbHbIX KineTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE =~ OpraHOWJbI  KJIETKU:  MHUTOXOHJIPHH, TIaCTH/IbI
[Tpoucxoxnenne muroxouapuii u tiactun. Cumobuorene3 (K. C. MepexkoBckuid, JI.
Maprymuc). Ctpoenue u QyHKIIUN MUTOXOHAPUH U mactuf. [lepBudnblie, BTOpUYHBIE U
CJIOXHBIE TJIACTUABI (DOTOCHMHTE3UPYIOLIUX 3YKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JICMKOMIIACThI BBICUIUX PACTCHH.

HememOpannbie opraHouasl kiaeTkd. CTpoeHne W (QyHKIMHM HeMeMOpaHHBIX
OopraHouzioB kietkd. Pubocomsbl. IIpomexxyrounsie ¢uinamMeHTsl. MHKpOpHIaMEHTHI



AKTHHOBBIE ~MHUKpO(UIaMEHThl. MBbIlIeUHble KIETKH AKTHHOBBIE KOMIIOHEHTHI
HEMBIILIEYHBIX KJIETOK. Mukporpyoouku Kierounsiii nentp CTpoeHue W JIBUKEHHE
KIYTUKOB W pecHMYeK MukporpyOouku  1uromnasmsl  Llentpuons  benku,
acCOLIMMPOBAHHBIE C MUKPOPHIAMEHTaAMU U MUKPOTpYyOOuKkaMu. MoTOpHBIE OEKH.

Anpo. OGomouka sipa, XpOMaTWH, KapuoIja3Ma, SIPBINIKH, WX CTPOCHUE U
byakuuu SAnepHselil 6enkoBbIi MaTpukce IIpocTpaHcTBEHHOE pacnoyioKEHHE XPOMOCOM B
uHTepa3zHOM sifpe. DyXpOMaTUH M TeTepoxpoMaTuH. benku XxpomaTMHa — THUCTOHBI
JluHaMuKa siiepHOM 000JI0YKH B MUTO3€E. SIIepHBIN TPaHCTIOPT.

Knerounsie BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapuoT,
PacTUTEIBHOM, J)KUBOTHOM, TPUOHOM.

JleMOHCTpaL MU

Ilopmpemuwi: K C MepexkoBckuii, JI Maprymuc.

Tabnuyst u cxemol: «CTpoeHHE 3YKapUOTHUYECKOM KIETKW»,«CTpOeHUE )KMBOTHOMN
KIeTKN», «CTpoeHue pacTUTEIbHON KieT- Ku», «CTPOCHHE MHUTOXOHAPHUNY, «Smpoy,
«CTtpoeHne NpoKapruOTUUECKOU KIETKN.

Obopyooeanue:  CBETOBOM  MHUKPOCKON;  MHUKpONpENapaThl  pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK; MUKpPOIIpenapaThl OaKTepuaibHbIX KIETOK

JlaGopaTopHble M MpakTHYEeCKHE PadOThI

1. Jlabopamopnas paboma «V3yueHne CTpOeHUs KIETOK Pa3InYHbIX OPTraHU3MOBY.

2. llpaxmuueckasn paboma «VI3ydeHne CBOMCTB KIIETOUHOW MEMOpaHBD».

3. Jlabopamopnas paboma «HcciemoBaHue IIa3Mojin3a W JICTUIa3MOJIM3a B
PACTUTEIBHBIX KIETKaX.

4. Ilpakmuueckas paboma «VI3yueHue NBUKEHHUS LMTOIIA3Mbl B PAaCTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelllecTB U NpeBpalleHUe IJHEPruu B KieTke (9 4)

AccuMuIIAIUS M TUCCUMMIISIUSL — JIB€ CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPOGHBIA M TeTepoTpodHBIA. YdacTHe KHCIOpoJAa B OOMEHHBIX
mpoleccax. DHepreTuueckoe obecredeHue KieTku: npeBparienne ATD B 0OMEHHBIX
nporieccax. DepMEHTATHBHBIM  XapakTep peakuuid  KIETOYHOTO  MeTaboiau3Ma.
®depMeHTHI, UX CTpOEHHE, CBoMcTBa M MexaHu3M jaenctBus. Kodepmentst Otnnuus
(GbepMEHTOB OT HEOpPraHMYeCKHX KaTalau3aTopoB. benku-akTuBaTtopbl U O€NKH —
UHTUOUTOpPBI. 3aBUCHMOCTb CKOPOCTH (DEPMEHTATUBHBIX pEakuil OT pPa3IUYHBIX
bakTopoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KIeTKe DOTOCHHTE3. AHOKCUTE€HHBIN
Y OKCUTEHHBII (OTOCUHTE3 y OaKTepuid.

CBerocobuparomye MNUTMEHThl W IMHUICMEHTHl PEakIUMOHHOTO IeHTpa. Poib
XJIOPOTUIACTOB B mpoiiecce porocunre3a. CpeToBas U TeMHOBas (aspl. DOTOBIXAHHUE,
C3-, C4- u CAM-tunel Qorocunreza. IlpogyktuBHOCTH (oTocHHTE3a. BrusHue
pa3nu4YHBIX (PAKTOPOB HA CKOPOCTH POTOCHHTE3A. 3HaYCHHE (DOTOCHUHTE3A.

Xemocunte3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUDUIUPYIOIINE
OakTepuu, Kene3o0akTepuu, CcepoOaKTEpPUH, BOJAOPOJHBIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

Ana’poOHble oOpranuzMbel. Buabl Opoxenus.  [IpomykTsl OpoxeHMS H UX
UCIOJIb30BAHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHKPOOPTraHM3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YAUTENTH OONIe3HEH.



AdpoOHBIE OpraHU3Mbl. DTambl 3HEPreTHYecKoro oobmeHa. I[loAroToBUTENbHBIN
sTan. [ mTuKkoau3 — O0eCKUCIOPOHOE PACIIEINIEHUE TITFOKO3BI.

buonoruueckoe OKHCIEHHE, WU KIETOYHOE JbIXaHWe. Poiib MHUTOXOHApUN B
nporeccax Ouojornyeckoro okucieHus. l[uknuyeckue peakuuu. OKHCIUTEIBHOE
dbocopunrpoBanue. DHeprust MeMOpaHHOTO rpaaueHta npotoHoB. Cunres ATO:
pabota nportoHHON AT®-cuuTtassl. [IpenmyiiecTBa a’poOHOTrO MyTH OOMEHa BEIIECTB
nepea aHadpoOHBIM. I (PPEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMOHCTpaLMu:

Hopmpemuwvi: JIx Ilpuctmu, K A Tumupszes, C H Bunorpanckuii, B A
Ourenerapar, [1 Mutuenn, ' A 3aBap3un

Tabauywvl u cxemolr: «DoTocuHTE3», « IHEPreTUUECKU 0OMEH»,«brocuHTe3 Oenkay,
«Ctpoenue ¢epmentay, «Xemocunres» OOopyldoBaHHE: CBETOBOW MHKPOCKOIL
000pyI0BaHKE JJIsl IPUTOTOBIICHHS TOCTOSSHHBIX U BPEMEHHBIX MUKPOITPENapaTosB.

JlaGopaTopHble M MpaKkTHYECKHE PadOThI

1. Jlabopamoprnas paboma «V3ydeHue KaTaTUTHYECKONH aKTUBHOCTH (PepMEHTOB
(Ha mpuUMepe aMIIIa3bl WIIM KaTaaas3bl)»

2. Jlabopamopnas paboma «3ydenue (GEpMEHTATHBHOTO  PaCHICTUICHUS
MEPOKCUIA BOAOPOAA B PACTUTENIBHBIX U KUBOTHBIX KIETKAX)

3. Jlabopamopnas paboma «CpaBHEHHUE MPOIIECCOB POTOCUHTE3A U XEMOCUHTE3a»

4. Jlabopamopnas paboma «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JTBIXAHUS

Tema 7. HacinencrBeHHass uHdopmanus u peaausanus eé B kierke (9)

Peaknun wmaTpuyHoro cuHre3a. I[IpUHIMO KOMIUIEMEHTapHOCTH B pPEaKLUUsIX
MaTpUYHOrO cHMHTe3a. Peanuzanus HaciencTBeHHON MHPopManuu. ['eHETHYECKUN KO,
ero coicrBa. Tpanckpunuus — marpuunbii cuate3 PHK. [IpuHnmne! Tpanckpunuu:

KOMILJIEMEHTApHOCTb, AHTUIIApaJIETbHOCTb, ACUMMETPHUYHOCTb. Co3peBanue
marpuudblx PHK B sykapuormueckoin kierke. Temomepsl U Tenomepasa.
Hexkonnpyromue PHK.

Tpancnsimuss u e€ osranbl. Yyactue TpancnopTHeix PHK B OuocunTese Oenka.
VYcnoBust 6uocunrteza 6enka. KogupoBanue aMuHOKHUCIOT. Pons pubocoM B GrocuHTE3E
oenka.

CoBpeMeHHbIE TMpPEACTABICHUS O CTPOEHMH TreHoB. OpraHuzauus reHoma y
IPOKAPUOT U 3YKApHOT. Perynsnus akTMBHOCTH T€HOB y MpokapuoT. ['unoresa onepona
(®. Kaxo6, XK. Mano). MonekynsipHble MEXaHU3Mbl IKCIPECCUH T€HOB Y JYKapHOT.
Ponp xpomaTuHa B peryisiiuu paboThl reHoB. Perynsuus oOMEHHBIX MpPOLIECCOB B
kietke. Knertounslit romeocras.

Bupycbl — HekieTouHble (OpMBI KM3HM M oOnuratHele mnapazutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaros. Kuznennsiit nukn JJHK-
coaepxamnux BupycoB, PHK-comepxkammux BupycoB, Oaktepuodaros. OOpatHas
TPaHCKPUIILIMSI, peBEpTa3a, MHTErpasa.

Bupycubie 3aboneBanusi uenoBeka, XHBOTHBIX, pacrenuit CIIN, COVID-19,
COLIMAJIbHBIE U METUIIUHCKUE MTPOOIIEMBI.

buonndopmaruka: wuHTErpanus u aHanu3 OonpmmX MaccuBOB («bigdatay)
CTPYKTYPHBIX OHMOJIOrMYECKUX MJaHHBIX. HaHOTeXHONOrHMM B OHOJOTUM W METUIIMHE.
[Tporpammupyemsie pyHkHU 6ekoB. CIOCOOBI JOCTABKH JIEKAPCTB.

JleMOHCTpaLMu:

Hopmpemwi: H. K. Konbsuos, /I 1 MBanoBckui.



Tabauyvt u cxemvi: «buocunTes Oenkay, «['eHeTHyeckuii Ko, «Bupych»,
«bakrepuodarny.

JlaGopaTopHble M MpakTHYECKHE PadOTHI

Ilpaxmuueckasn paboma «Co3aaHue MOJACIIN BUPYCay.

Tema 8. /Ku3HeHHbIH HMKJ KJIETKH (6 1)

Knerounslii nukim, ero nepuoasl u perymauus. Marepdasza u muro3. OcobeHHOCTH
IpoleccoB, MpoTekaromux B HHTepdaze. IloaroroBka KIETKM K JIETIEHUIO.
[IpecunTeTnueckuii  (MMOCTMUTOTHYECKHI), CHHTETHUYECKHMH H TOCTCHHTETHYECKHUI
(MpeMUTOTHYECKHIT) IEPUOBI UHTEP(A3HI.

Marpuunsiii cunte3 JHK — pemmukanusa. I[lpuanuner perumkanunn  JIHK:
KOMILJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBII CHHTE3, aHTHUNAPAJIEIBbHOCTh. MeXaHu3M
permukamuu  JIHK. Xpomocombl. Ctpoenune xpomocom. TemoMepsl W TelnoMepasa.
XpOMOCOMHBI HAOOp KIETKM — KapuOTHUIl. JMNJIOMIHBIA M TarulouAHBIA HaOOPbI
XxpoMocoM. I'oMonorungsbie XxpoMocoMBl. 110510BbIE XPOMOCOMBI.

Jenenue knetku — Muto3. CTaauu MHUTO3a U MPOUCXOIAIIME B HUX MPOILECCHI.
Tunel muTo3a. Kaprokusnes v IUTOKMHE3. bromornueckoe 3Ha4eHUE MATO3A.

Perynsuuss MUTOTHYECKOTO LUKIA KIETKU. [IporpamMmmupyemas kieTouHas rudenb
— arfomnro3.

Knerounoe sapo, XpoMocombl, (yHKIHMOHAJIbHAs TE€HOMHKA. MeXaHU3MbI
npoiaudepannu, aupdepeHuupoBKH, crapeHus U rudenu kierok. «Ludposas kimerka»
— OnounH(popMaTUIeCKre MOJIeIH (PYHKITMOHUPOBAHUS KIETKH.

JleMOHCTpaLMu:

Tabnuyvr u cxemvl: «KWU3HEHHBIM WMWK KIETKW», «Mwuto3», «CrpoeHue
xpomocomy, «Permukanus JJTHK»

ObopyoosaHnue: CBETOBOW MHUKPOCKON; MHUKpompenapaTel: «MuUTO3 B KIETKax
KOpEILKa JTyKa».

JlabopaTopHble U MpakTUHYeCKHe padoThl

1. Jlabopamopuas paboma «13y4eHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

2. Jlabopamopnas paboma «HabmoneHne MHTO3a B KIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIMpenaparax)».

Tema 9. Crpoenue u pyHkuuu opranuzmos (17 u)

bronornueckoe pasHooOpaszue opraHu3mMoB. OJHOKJICTOYHBIC, KOJOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHUS M JKHU3HEACATEILHOCTH OJHOKIECTOYHBIX OPTaHU3MOB.
bakTepuu, apxew, OIHOKJICTOUHBIE TPHOBI, OJHOKICTOYHBIC BOJOPOCIH, JAPYyrUe
npoTuctbl. KoJsioHHanbHbIE OpraHu3mMbl  B3anMOCBA3b 4acTeil MHOTOKIETOYHOIO
opranusma. TkaHu, OpraHsl ¥ CUCTEMBI OpraHoB OpraHusm Kak enuHoe 1enoe ['omeocTas
Tkanu pactenuil. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, MOKPOBHAs,
NpOBOASAIIAs, OCHOBHAas, MexaHudeckas OcCOOCHHOCTH CTpOCHHs, QYHKIUH U
pAacIoJIOKEHHS TKaHEH B OpraHax pacTeHUM.

TkaHu >KUBOTHBIX M 4YeJIOBEKa. THIBI KMBOTHBIX TKaHEHU: HSIHUTEIHATIbHAS,
COCIMHUTENbHAS, MbIlIeyHasi, HepBHass. (OCOOCHHOCTH CTpoeHHs, QYHKIUH U
pacmoJIoXKEHHs TKaHEW B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHble U r€HEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBbI
OpPraHoB )KUBOTHBIX U 4el0BeKa. DyHKIIMHU OPraHOB U CUCTEM OpPraHOB.



Onopa Tena oprann3moB. Kapkac pacreHuii. CkeneTbl OJHOKJIETOYHBIX MU
MHOT'OKJIETOYHBIX XUBOTHbIX. HapyXHblii W BHYTpeHHMH ckeneT. CTpO€HHE M THIIbI
COCIMHEHUS KOCTEH.

JIBI>KeHUEe OpraHu3MoB. JIBMKeHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHUIHOE,
KT'YTUKOBOE, PECHUUHOE. J[BM)KEHME MHOTOKJIETOYHBIX PACTEHUI: TPONM3MBbI U HACTUU
JIBuKEeHNE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJOBEKa: MbllIeyHas cucreMa Pedrekc
CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomieHue BOABI, YIVIEKMCIOIO ra3a M MHHEPAIbHBIX
BEILIECTB pacTeHUsIMU. [InTaHMe >KMBOTHBIX. BHYTPUIOIOCTHOE W BHYTPHUKIETOYHOE
nuiieBapenue. [Iutanre mo3BOHOUHBIX KUBOTHBIX. OTAENbI MULIEBAPUTEIBHOTO TPAKTA.
[TumeBapurensHele kene3bl. [InmeBapuTenbHas cucTeMa 4eloBeKa.

Jlpixanue opranu3MoB. Jpixanue pacteHui. /[prxanue sxuBoTHBIX. (nddy3us razos
yepe3 NoBEepXHOCTh KieTkH. KoxkHoe npixanue. JlpixaTenbHas noBepXHOCTh. JKabepHoe u
JNE€ro4yHoe JbIXaHue. JpIXaHWe NMO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. DBOJIIOLHUOHHOE
YCIIO)KHEHHE CTPOEHMS JIETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTelnpHas CcHCTEMaA
4yenoBeka. MexaHu3M BEHTWIALMM JIETKUX y NTUIl U MIIEKONMTAOMMX. Perynsanus
JbIXaHus. J{prxareabHble 0ObEMBI.

TpaHcropT BeWECTB y OpPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI PpAcCTEHUM.
TpaHcnopt BewiecTB y KMBOTHBIX. KpoBeHocHas cucreMa u €€ opransl KpoBeHOCHas
CHCTEMA ITO3BOHOYHBIX KMBOTHBIX U 4enoBeka. Cepale, KpOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBooOparieHus. OBONIOLUMOHHBIE YCIOXKHEHUS CTPOCHHS KpPOBEHOCHOU
CHCTEMBbI T03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryssmus.

Beinenenue y opranuzMoB. Beinenenue y pacrenuil.  BpiaeneHue y KUBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opranbl BblaeneHus. OuibTpanus, cekpeuus u oOpaTHOe
BCaChlBaHHWE KaK MEXaHHM3Mbl paOOThl OpraHoB BbLIeNeHHs CBs3b MOJOCTU Tejla C
KPOBEHOCHOHM M BBIJCIUTEIILHOW CcUCTeMaMu BplielieHre y IO3BOHOYHBIX XUBOTHBIX U
yenoBeka. [louku. Ctpoenue u QyHknuoHupoBaHue HedpoHa. OOpazoBaHHEe MOUU Yy
YeJI0BEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX Opranu3mMoB. Criopbl OakTepuil u
LUCTBl NPOCTEHINMX. 3alluTa y MHOTOKIETOYHbIX pacteHuil. Kyrukyna. Cpencrtsa
IMAaCCUBHOM M XMMHYECKON 3aIIUTEl. OUTOHIIUIBI.

3amuTra y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpPOBBI M MX NpOW3BOAHBIE. 3aluTa
opranu3Ma oT Oone3nedl. IMMyHHasi cuctema denoBeka. KieTOUHBIM M TymMoOpanbHBIN
UMMYHHUTET. BpoxaEHHBINA, MpUOOpPEeTEHHBIN creunduyeckuii UMMyHHTET.  Teopus
KIIOHaNbHO-cenekTuBHOro mMmmynurera (II. Opnux, ®. M. bepner, C. Tonerasa).
Bocnanurenbuble OTBETHI OpraHu3MoB. Poib BpOXKIEHHOIO MMMYHHUTETAa B Pa3BUTHU
CUCTEMHBIX 3a00JI€BaHU.

Pa3apaxxumocTs U perynsnuus y Opranu3sMoB. Pa3apakumocTh y OJHOKJIETOYHBIX
oprann3moB. Takcucsl. PazgpaxumocTs u perynsauus y pacteHuid. PoctoBsle BemecTsa 1
UX 3HA4YCHUE.

HepBHas cuctema u pediekTopHast peryssius y >KuBoTHbIX. HepBHas cuctema u eé
OTJeNbl. OBOJIOLUMOHHOE YCJIOXHEHUE CTPOEHUS HEPBHOM CHCTEMBl y JKUBOTHBIX.
OTnensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pedrnexc m pedrexropnas myra.
be3ycnoBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHas peryasuus U S9HIOKPUHHAs CUCTEMA )KMBOTHBIX U 4esioBeKa. JKeessl
OSHAOKPUHHOM CHUCTEMBI U UX FOPMOHBI. [lelicTBME rOpMOHOB. B3auMOCBsA3b HEPBHOU U
HJIOKPUHHOM cucteM. [ umoTtanamo-runoguzapHas cuctema.



JleMOHCTpaLMu:

Hopmpem: W. 11. 11aBioB

Tabnuyvr u  cxemvr: «OIHOKIETOYHBIE  BOJXOPOCHN», «MHOTOKIETOYHBIE
Bojiopociny, «bakrepumny, «IIpocteitmuey», «Opranbl IBETKOBBIX pacTeHUi», «CHCTEMBI
OpraHOB MO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu
pactenuit», «KopHeBbie cucreme», «CrpoeHue crednss», «CTpoeHHE JTUCTOBOU
IacTUHKNY, « TKaHu KUBOTHBIX», «CKener uenoBekay, «lluieBapuTtenbHas cUcTeMay,
«KpoBeHnocHasi cucremay, «/lpixarenpHas cucremay», «HepBHas cucrema», «Koxay,
«MpiieyHass  cucrema», «BpienurtenbHas —cucteMa», «OHAOKPUHHAs CHCTEMay,
«Ctpoenne wmble», «VMMmyHuteT», «KumednononoctHsle», «Cxema NUTaHUS
pactenui», «KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHUBOTHBIX», «CTpOCHHE TUIPHI»,
«Ctpoenue mnanapun», « BHyTpeHHee cTpoeHue JT0K1eBOro uepBs», «HepBHas cucrema
peiO», «HepBHasg cuctema  jsarymkm», «HepBHas — cucremMa HpecMBIKAIOIIUXCS,
«HepBnas cucrema ntuiy, «HepBHas cucrema miekonuTaroumx», «HepBHas cucrema
yenoBekay, «Pediexcy.

Obopyooeanue: CBETOBOM MHKPOCKOI; MHKpPOIpEnapaTrbl OJHO- KIJIETOYHBIX
OpraHU3MOB; MUKpPOIIpENapaThl TKAHEH; PAKOBUHBI MOJUTFOCKOB; KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX; >KMBBIE DK3EMIUIIPhl KOMHATHBIX PACTEHUM; TepOapuu pacTeHHl pa3HBIX
OTJIIEJIOB; BJIAXXHBIE TpenapaTbl >KUBOTHBIX; CKEJIEThl IMO3BOHOYHBIX; KOJUICKIIUU
O€CIIO3BOHOYHBIX KUBOTHBIX; CKEJIET 4eJoBeKa; OOOpyAOBaHHE JUIsl JEMOHCTpALUU
MOYBEHHOT'O U BO3JYIIHOTO MUTAaHUSI PACTEHUH, paclIeTieHnus KpaxMala U OeJIKOB MO/
neiictBueM ¢GepMeHTOB; 00OpYyIOBaHUE I JEMOHCTPAIMU OIBITOB MO HU3MEPEHUIO
KU3HEHHON EMKOCTH JIETKHUX, MEXaHMU3Ma JIbIXaTeJbHbIX JBUKEHUN; MOJEIU T'OJIOBHOIO
MO3ra pa3IuYHbIX )KUBOTHBIX.

JlaGopaTopHble M MpakTHYECKHE PadOThI

1. Jlabopamophas paboma «13y4ueHne TKaHEeW pacTCHUII.

2. Jlabopamopuas paboma «I3ydeHne TKaHel KUBOTHBIX).

3. Jlabopamophas paboma «VI3ydeHne opraHOB IIBETKOBOTO PACTCHUS.

Tema 10. PazmHokKeHHe 1 pa3BuTHE OPraHusMos (8 u)

®opmbl pa3MHOKEHHUSI OPraHU3MOB: Oecrioioe (BKJII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Bunelt  Oecrosioro  pa3MHOKEHHSA:  [OYKOBaHUE, CHOPYJSALUs, (¢parMeHTanus,
KJIOHUPOBAHUE.

ITonoBoe pasmuoxkenue. IlonoBbie KIeTku, Wiu ramersl. Meio3. Ctaguu Meiios3a
[loBenenne xpomocom B Meiosze. Kpoccunrosep. buonornueckuii cmbici Meno3a u
II0JIOBOIO Ipouecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpiiieBoe pa3Butue. ['ameTroreHe3 y KUBOTHBIX. [loioBbIe JKeye3bl.
OOpa3zoBaHve M pa3BUTHE MOJOBBIX KieTok. CrnepmaroreHe3 u ooreHe3. CrpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre ¥ AMOpPHOHANbHOE  pa3BUTHE  KHUBOTHBIX.  CrocoObl
OIUIO/IOTBOPEHHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPUOJIOTHS — HayKa o
pa3BUTHH OpPraHU3MOB. MopdoreHes — oJHa M3 TJIaBHBIX NpPOOJIEeM SMOPHOIOTHH.
Konmnenust Mopdorenos u mojienu Mmopdorenesa. Ctaaun 3MOpruoreHe3a JKUBOTHBIX (Ha
npumepe Jsarymku). Jpobnenue. Tumbl  J1poOrieHws. JleTepMUHUpOBaHHOE U
HeJIepMUHUpPOBaHHOE apoOieHue. brnactyna, Tunel 6mactyn. OcoOeHHOCTH APOOICHUS
MJIEKONMTAIOIINX. 3apOABbIIIEBbIE TUCTKHU (TacTpysilus). 3aKiaaika OpraHoB U TKaHEeW U3
3apOJBIIIEBBIX JINCTKOB. B3amMHOe BiIMsSHHME YacTell pa3BUBAOIIETOCS 3apoibllla



(oMOpHoHanIbHas MHAYKLIMS). 3akiajka IJIaHa CTPOEHUs KMBOTHOTO KaK pe3yJbTaT
UEPAapXUUECKUX B3aUMOJCHCTBHII TEeHOB. BiusHue Ha 5SMOpHOHATBHOE pa3BUTHE
pa3IMYHbIX (PAKTOPOB OKpPYKAIOUIEH Cpebl.

Poct u pa3zButue xuBoTHBIX. [l0CTIMOpHOHANIBHBIN MEPUO/I.

[Ipsimoe u Hempsamoe pasButue. PazButue ¢ meramopdo3oM y 0ecrio3BOHOUHBIX U
II03BOHOYHBIX XKMBOTHBIX. bHoslorndyeckoe 3HadyeHHe MPSMOIO M HENPSMOIO pa3BUTHA,
UX pacnpocTpaHEHuEe B mpupoje. Tumbsl pocta KUBOTHBIX. DAKTOPHI peryiasiuuu pocra
KUBOTHBIX W uyenoBeka. CTaaud MNOCTAIMOPHOHAIBHOTO PAa3BUTHUSL Y KUBOTHBIX WU
yenoBeka. llepuoasl oHTOrenesa uenoBeka. CTapeHue M CMEpPTh KaK OMOJIOTHYECKHE
IIPOLIECCHI.

Pasmuokenue u pasButHe pacteHuil. ['ameropur m cmopodur. Meiio3 B
KU3HEHHOM IMKie pacteHuil. OOpa3zoBaHue crop B mporecce meiioza. ['amertorenes y
pactennil. OIUIOAOTBOPEHHE M Pa3BUTHE  PACTUTENBHBIX  OpraHu3MoB. JIBoitHoe
OIIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. O6pa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pETyJIAINU OHTOTE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCcTpanum:

lopmpemuwr: C. I'. HaBammn, X. Illneman.

Tabnuyet u cxemwvl: «BereratuBHOe pasMmHOkeHHE», «Turmbl OGecrnoyioro
pa3MHOXEHUs», «Pa3MHOXKEHUE  XJIaMUJAOMOHAIb», «Pa3MHOXEHUE  3BIJICHBDY,
«PasmHOXKeHHe THApPBDY, «Meno3y, «XpoMo- coMbDy, «l'amerorenesy», «CTpoeHue
AULIEKIIETKH U ciepMaTo30uaa», «OCHOBHBIE CTaquu OHTOreHesay, «IIpsamoe u Henpsmoe
pa3zButue», «Pa3BuTHe MalcKoro xyka», «Pa3Butue capanum», «Pa3BuTHe JIATYHIKNY,
«/IBOMHOE OIUIOJOTBOPEHME Yy IIBETKOBBIX pacTeHul», «CTpoeHue CEeMsH
ONHOJOJIBHBIX M JIBYJOJIBHBIX pacTEeHUN», «KU3HEHHBIM LMK MOPCKOM KaITyCThI»,
«Ku3zHeHHBIM 1UKI MXa», <«OKU3HEHHBIM LUK ManopOTHUKA», «KU3HEHHBIH LMK
COCHBI».

Obopyooeanue:  CBETOBOM  MMKPOCKOII; MHUKpONpENapaThl  AWIEKIETOK U
CIIEpMATO30MI0B; MOJENb «LIMKII pa3BUTHUSA JATYILIKA

JlaGopaTopHble M MpakTHYECKHEe PadoThI

1. Jlabopamopnas paboma «V3ydeHHe CTPOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

2. [Ilpaxmuueckass paboma «BplsBIeHWE TPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX).

3. Jlabopamopnas paboma «CTpoeHrE OPTaHOB PA3MHOKEHHS BBICIITNX PACTEHUI.

Tema 11. T'eHeTHKa — HaykKa O HAaCJEACTBEHHOCTM W M3MEHYHUBOCTH
OPraHusMoB (2 4).

HcTopusi cTaHOBIEHUS M pa3BUTHUS TeHETUKH Kak Hayku Pabotel I'. Menaens, I'. [le
®pusa, T. Moprana. Ponb oTeuecTBeHHBIX YUEHBIX B pa3BuTum renetuku. Padorsr H. K.
KonesuoBa, H. 1. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A.
Oununyenko, H. B. Tumogeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE IOHATHS U CUMBOJBL. ['OMOJOrMYHBIE XPOMOCOMBI,
QJUICTIbHBIE TCHBI, aJIbTEPHATUBHBIC NIPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN IIPU3HAK,
rOMO3UI0Ta, TeTEPO3UTr0oTa, YHUCTas JIMHUSA, THUOPHUIAbI, TeHOTun, (perotun. OCHOBHbBIE
METO/]Ibl TEHETUKU: THOPUOTOTUYECKUN, TUTOOTUYECKUN, MOJIEKYIISIPHO-T€HETUYECKU.

JleMOHCTpauMu:



llopmpemuor: T'. Mennens, I'. le ®@pu3, T. Mopran, H. K. Koubmos, H. H.
Baswunos, A. H benozepckuii, I'. JI. Kapneuenko, 10. A. @wmmuenko, H. B. Tumodees-
PecoBckuii.

Tabnuyst u cxemvl: «MeToabl TEHETUKNY, «CXEMbl CKPEITUBAHUSY.

JlaGopaTopHble 1 MpaKTHYeCKHE PAadOThI

Jlabopamopuas paboma «po3oduia kak 0ObEKT TeHETUUYECKUX MCCIICT0BAHUIN

Tema 12. 3akonomepHocTH HacjeacTBeHHOCTH (10 4).

Mounorubpuatnoe ckpeuniuBanue. [lepBbiii 3akoH MeHaenss — 3aKoH eIuHO00pa3us
rudpuaoB neporo nokosjeHus. [IpaBuno nomunuposanus. Bropoit 3akon Mennens —
3aKOH pacIleIUIeHus TMpu3HakoB. llurosorndeckue OCHOBBI ~ MOHOTHOPUIHOIO
CKpelMBaHus. [ unoresa 4ucTOTH raMer.

AHanmu3upyromee ckpemuBaHue. IIpoMexyTouHBIM XapakTep HACIECIOBaHHUS.
PacnieruieHne npu3HakoB IIPU HEMIOJIHOM JOMUHUPOBAHHUH.

Jurubpuanoe ckpeumuBanue. Tperuid 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO
HacJIeI0BaHUs IPU3HAKOB. LluTONmornyeckue oCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CuernieHHoe HacienoBanue npuszHakoB. PabGorst T. Moprana. CuemneHnHoe
HACJIEIOBAaHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXJy FeHaMu. XpOMOCOMHas TEopus
HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENIeHUs 1oJia. AYyTOCOMBI H
IIOJIOBBIE  XPOMOCOMBI. ['OoMorameTHslii M rereporaMeTHelii moj. I'eHeTnueckas
CTPYKTYpa ITOJIOBBIX XpoMocoM. HacnenoBanre Npu3HaKkoB, CLEIUIEHHBIX C [TOJIOM.

I'enoTun kak wnenoctHas cucrema. [lmeloTponusi — MHOKECTBEHHOE JEHCTBUE
resa. MHOXECTBEHHBI  ayulenn3M.  B3anMoneicTBHE  HEAJUIEIbHBIX  TE€HOB.
Kommemenraprnocts. Onucras. [lonmumepus.

I'eHeTnuecknii KOHTPOJIb Pa3BUTHS PACTCHUM, XMBOTHBIX M YEJIOBEKA, a TaKXKe
(GU3MONIOrMYEeCKUX MPOLECCOB, MOBEACHHUS W KOTHUTHUBHBIX (yHKUMHA. ['eHeTmyeckue

MEXaHU3MBbI CI/IM6I/IOFCH633, MEXaHU3MBbI B3aI/IMO,Z[eI\/'ICTBI/I$I «XO34MH — IIapasuT» Hu
«XO034dUMH — MI/IKpO6I/IOM». I'eneTnueckue ACIICKThI KOHTPOJIA W  HU3MCHCHHA
HACJIE/ICTBEHHON MH(POpPMALIMU B TOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JleMOHCTpaMu:

Hopmpemuwi: I'. Mennens, T. Mopras.

Tabnuysr u cxemwr: «llepBblii M BTOpoOW 3akoHbI MeHnnens», «TpeTuil  3akoH
Meunnensy, «AHanuzupyroliee CKpemuBanue», «HemnomHoe gOMUHMpPOBaHUEY,
«CrierieHHOE HaclieIoBaHUE TIPU- 3HAKOB Y Apo30duiibl», «['enernka nonay, «Kapuorun
yenoBekay, «Kapuorun apo3odpunb», «Kapuotun nrunb», «MHOXKECTBEHHBIN
amenusmy, « BzaumoaerncTBrue reHoBy.

ObopyoosaHnue: MOAENIb g JEMOHCTpPAllUM 3aKOHOB €AMHOOOpasusi THOPUIOB
MEPBOTO TMOKOJICHUSI M PaCUICIUICHUSI MPU3HAKOB; MOJENb ISl IEMOHCTpAlMU 3aKOHA
HE3aBUCHUMOIO HACJIEIOBAHUS MPU3HAKOB; MOJEIb UIsl JEMOHCTpAIlUU CLEMJIEHHOIO
HacJe0BaHUs MMPU3HAKOB; CBETOBOM MUKPOCKOII, MUKpoIpernapart: «Jpo3odumay.

JlabopaTopHble U MpakTHYeCKHe padoThl

lL.llpakxmuyeckasnpaboma «3ydeane pe3yIbTaTOB MOHOTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(DUIIBI.

2. llpaxkmuueckasapaboma «3ydeHne pe3yabTaToB AUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(DUIIBD».



Tema 13. 3akoHOMepHOCTH M3MeHYNBOCTH (6 1)

B3aumoneiictBue rTeHoTMHmAa W cpeabl  mpu  (opmupoBaHWUU  (peHOTHNA.
N3menunBocTh mnpusHakoB.  KadecTBeHHbIe M KOJWYECTBEHHBbIC NpHU3HAKU. Buabl
M3MEHYMBOCTH: HEHACIECCTBEHHAS U HACJIEICTBEHHAS.

Monudukanmonnass  u3MeHYMBOCTh.  Poiab  cpempl B (OpMHUpPOBaHUU
Moau(puKaMoOHHON M3MeHYuBOCTH. Hopma peakumu npusHaka. BapuanumoHHslld psin u
BapualmonHas kpusas (B. HMoranncen). CoiicTBa MOAN(PUKAIMOHHON U3MEHYUBOCTH.

['eHoTUnMueckas N3MEHUNBOCTh. CBOMCTBA FT€HOTUINYECKON U3MEHYMBOCTU. Bubl
TEHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHAS .

KoMmOuHathBHAass W3MEHUYMBOCTH. Meilo3 U TMOJOBOM TmpoliecCc — OCHOBA
KOMOMHATHUBHOM HW3MEHYMBOCTU. PoJb KOMOMHATHMBHOW HW3MEHUYHMBOCTH B CO3/IaHUU
TeHETUYECKOT0 Pa3HooOpas3us B Impejieax 0JHOrO BUA.

MyTtarnmonHasi U3BMEHUYUBOCTh. BUIbI MyTalnii: TeHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U MHAYIIUPOBaHHbIE MyTallMU. SIIepHbIE U LIUTOILIA3MAaTUYECKUE MyTalUU.
Comaruueckue U nosioBble MyTanuu. [I[puunHbl BO3HUKHOBEHUSI MyTaluid. MyTareHsl u
UX BJIUSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipouecca.  3aKOH
FOMOJIOTHYECKMX pAgOB B HacineAacTBeHHoM wu3MeHuuBoct (H. . Basumos).
BuesnepHas ”3AMEHUUBOCTh M HACJIEACTBEHHOCTD.

DONUTeHETHKA U AMUTeHOMHUKA, POJIb IMUTEHETHIECKUX (DAKTOPOB B HACIIEIOBAHUU U
U3MEHYMBOCTHU (DEHOTUITUYECKUX NMPU3HAKOB Y OPTaHU3MOB.

JleMOHCTpaLMu:

Topmpemuwi: I'. Jle ®pu3, B. Horanncen, H. M. Basuios.

Tabauywvl u cxemor: «Buapl uaMeHUnBOCTHY, «MoaudUKaMOHHAS U3MEHYUBOCTHY,
«KomOuHaTUBHAsT HM3MEHUUBOCTHY, «Meho3», «OmrogorBopenue», «l eHeTnueckue
3a00JIeBaHUS YeIOBEKay, « BUIbI MyTaIuii».

Obopyodosanue: XUBbIe U TepOapHBIC IK3EMIUIAPHI KOMHATHBIX PACTEHUHN; PUCYHKU
(poTorpadun) KUBOTHBIX C PA3TIUYHBIMU BUIaMH U3MEHUHUBOCTH.

JlaGopaTopHble M MpaKkTHYECKHE PadOThI

lL.Jlabopamopmunasapaoboma «ccnegoBanne 3aKkOHOMEPHOCTEH
MoauUKAITMOHHON M3MEeHUUBOCTH [locTpoeHre BapuallMOHHOTO psAJia U BapUallMOHHON
KpUBOW.

2. llpaxkmuyeckasapaboma «Myraun y npo3oduibl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTuka yenoBeka (3 4)

Kapuotun uyenoseka. MexayHaponHas Iporpamma UCCIIEIOBAHUSI T€HOMA
yenoBeka. MeTonbl M3Yy4eHHs] TeHETUKH YelIOBEKa: TeHeallOTMYeCKUM, OJM3HEIOBBIH,
IUTOT€HETUYECKUM,  MOMYJIALHUOHHO-CTATUCTUYECKUN,  MOJICKYISIPHO-TEHETUYECKUM.
CoBpeMeHHOe ONpeAEIICHUE TE€HOTHIIA: MMOJTHOT€HOMHOE CEKBEHUPOBAHHUE,
FEHOTUIIUPOBaHWE, B TOM uuciae ¢ nomombro [IP-ananu3za. Hacneacteennsie
3a00neBaHMs 4YelioBeKa. ['€HHbIE W XPOMOCOMHBEIE OOJie3HH dYesoBeka. boyesHu ¢
HACJIEACTBEHHOM MPEApacloiOKEHHOCThIO. 3HAYE€HHWE MEIMIIMHCKOW T'E€HETUKH B
NPENIOTBPAIICHUA W JICUCHUH TeHeTHYeCKnX 3aboseBaHuil 4yenoBeka. Meauko-
Ir€HETUYECKOE KOHCYIbTUpOBaHUE. CTBONOBBIE KIIETKU. [[OHATHE «TEHETUYECKOTro Tpy3an
DTHYECKUE aCTEeKThl MCCIIEIOBAHUN B 00JIaCTH pEJaKTHPOBAHHUS T'€HOMa M CTBOJOBBIX
KJIETOK.



['enetnueckne  (QakToOpbl  MOBBIIMIEHHONM  YYBCTBUTEIBHOCTH  4YelOBeKa K
dbuznueckoMy W XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXKaromiei cpeabl. [ eHeTmdeckas
MPEAPACIION0KEHHOCTD YEJIOBEKA K MATOJOTUSAM

JleMOHCTpaLMu:

Tabnuyvr u cxemsvi: «Kapuotun uyenoBeka», «MeTonpl HU3Y4eHHS] T€HETHKHU
yesnoBekay, «l eHeTnueckue 3a00JIeBaHUs YETOBEKA

JlaGopaTopHble U MpakTUYeCKHe PadoThl

IIlpakxkmuueckasapaboma«CocTaBleHUE U aHAIIU3 POJIOCTIOBHON

Tema 15. Cenexkuusi opranu3mosn (4 4)

JlomecTukamus U celekuus. 3apoxkACHUE CENEeKIMU U JoMecTUKanuu. Yuyenue H.
M. BasunoBa o lleHTpax MNpOUCXOXKIEHUS U MHOT000pa3usi KyJIbTYPHBIX PACTCHUM.
Ponb cenexunu B cO31aHUU COPTOB PACTEHUN U MOPOJT KUBOTHBIX. COpT, MOpoia, mTaMM
3aKOH rOMOJIOTHYECKUX PSAIOB B HacieAcTBeHHOW m3meHunBoctu H. V. BaBunosa, ero
3HAaYEHUE JJISl CEJICKIIMOHHON PabOTHI.

MeTtoapl  CeNeKIMOHHONM  paboThl. VICKycCcTBeHHBIM OTOOp: MacCOBBIM M
WHIMBUIYaTbHBIN. DTanbl KOMOWMHAIIMOHHOW celieKIuu. VcnbITanue mpou3BoAUTENeH 10
notoMcTBY. OTOOp MO TE€HOTUIY ¢ TOMOUIBIO OLICHKH (PEHOTHIIa TOTOMCTBA U OTOOP 10
TrE€HOTHUITY ¢ ToMolbio aHanmu3a JJHK.

HcKkyccTBEHHBIN MyTareHe3 Kak METOJ| CEJICKITMOHHOW paboThl. PamuaninoHHBIN H
XUMUYECKUI MyTareHe3 KaK HCTOYHUK MYTalMi y KyJbTYpHBIX (OpPM OpPraHu3MOB.
Hcnonb30BaHre TEHOMHOTO pEIaKTUPOBAHHUS U MeTOJ0B pexomMOuHaHTHbIX JIHK mms
MOJIyYEHUSI NCXOJAHOTO MaTepHalia Jijisl CEJIEKIINH.

[Tonydyenue nonumuionnoB. BHyTpuBHIoBas rubpuamzanus. ban3zkopojcTBeHHOE
CKpellMBaHue, Wid UHOpuAUHT. HeponacTBeHHOE CKpeluBaHWEe, WIH ayTOPUIAMHT.
['erepo3uc u ero mnpuuuHbl. VMcmnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. Ilpeogonenue Oecrioawss MEXBHJIOBBIX THOpUIOB. JlocTmkeHUs
CENIEKI[MU PACTCHUM U JKMUBOTHBIX «3€JIEHAST PEBOIOIUSD.

CoxpaHeHHe U U3YYEHHUE TE€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U HUX
TUKAX pOAWYEH Ui CO3JaHUS HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SHCTBEHHBIX
KynbTyp. HM3ydeHue, COXpaHEHHME M  YIPABICHUE TIE€HETUYECKUMH pecypcaMu
CEIIbCKOXO3AMCTBEHHBIX W  MPOMBICIOBBIX  HUBOTHBIX B  LEISIX  YJIYYIIEHUS
CYLIECTBYIOIIMX M CO3JaHUS HOBBIX I[OPOJ, JUHUA M KPOCCOB, B TOM YHCIE C
IIPUMEHEHUEM COBPEMEHHBIX METOJOB HAYYHBIX HCCIEJIOBAaHUM, IEPENOBBIX HIEU H
MEPCIIEKTUBHBIX TEXHOJIOTHM.

JleMOHCTpaLMu:

llopmpemwvi: H. U. Basunos, 1. B. Mwuuypun, I'. 1. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses Tabnuust u cxemsl: «L{eHTpsbI
MIPOUCXOKACHUS U MHOTO00pa3usi KyJbTYPHBIX PacTeHMI», «3aKOH TOMOJIOTHYECKHUX
pSAIOB B HACIEACTBEHHOW WM3MEHUUBOCTH», «Metoasl cenexkuun», «OtnanéHHas
rubpunnzanus», «Myrtarenesy.

JlabopaTopHble M NpaKTHYecKHe padoThI

l.Jlabopamopuasapaboma «/3ydeHne copToB KyIbTypPHBIX PaCTEHUN U
MOPOJI TOMAIIIHUX KUBOTHBIX).

2.Jlabopamopuasapaboma «V3ydeHue METO0B CEIICKIIUN PACTEHUI».

3. llpakxmuueckasn paboma «lIpuBuBKa pacTCHUN».

4. Ok cky p c u a «OCHOBHbIE METOAbl U JOCTHKECHHS CEJICKIUHU PACTEHUU U
KUBOTHBIX (HA CEJICKIMOHHYIO CTaHIIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATEIHHBIN



Y4acTOK, B TEIUIMYHOE XO3MCTBO, B J1A0OPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO
LEHTPA)».

Tema 16. BHOTeXHOJIOTUS U CHHTeTHYecKasi OuoJiorus (4 4)

OObeKThl, UCHONB3yeMble B OHOTEXHOJOTHUH, —  KJIETOYHBIE U TKAHEBbIC
KYJIbTYpPbl, MHUKPOOPTaHU3MBI; UX XapaKTepUCTUKA. TpaauiroHHash OUOTEXHOJOTHS:
xJjie0orneyeHue, NOJIy4E€HUE KHCIIOMOJIOYHBIX MPOJIYKTOB, BUHO/IETIHE.
MuxkpoOuonoruueckuit  cuHTe3  OOBEKTHI ~ MHUKPOOMOJIIOTMYECKHX  TEXHOJOTUM
[TpousBocTBO O€nka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMH M HWHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUS |
KOHCTPYUPOBAHHUSI T€HOMOB C LIEJbIO TOJYyYEHUS OPraHW3MOB M HX KOMIIOHEHTOB,
coJIepKallliX HEe BCTPEYAIOIIMECs B MPUPOJIE OMOCHHTETHYECKHE MYTH.

Kinerounass wuHxkeHepusi. Meroasl KyJabTypbl KIETOK M TKaHEW pacTEHUU U
#uBOTHBIX. Kprobanku. Comarnueckas ruOpuan3anus U COMATUYECKUNA IMOpPUOTEHES.
Hcnonbp30BaHue TramiougoB B CeJIEKUUMU pacTeHuil. [lonmyyeHne MOHOKIOHAIBHBIX
anTuten. Mcrnonb30BaHNE MOHOKJIOHAIBHBIX U MOJHMKIOHAIBHBIX AHTUTEN B MEAMIIMHE.
HckyccTBEeHHOE OIIIOAOTBOpPEHHE. PEKOHCTpYKUMsS SHLEKIETOK M KIOHMPOBAaHUE
JKUBOTHBIX. METOJl TpaHCIUUIaHTAIlMU SEpP  KJIETOK. TexHOJIOruu  0370pOBJICHUS,
KYJIbTUBHUPOBAHHS U  MHUKPOKIOHAJIBHOTO Pa3MHOXKEHHUS  CEJIbCKOXO35HCTBEHHBIX
KYJBTYP.

XpomMocoMHass M TEHHas WHXeHepus. VICKyCcCTBEHHBIM CHHTE3 Te€Ha W
KoHCTpyupoBanue pexkomOuHaHTHBIX JIHK. Co3ganwe TpaHCTeHHBIX OpraHuU3MOB.
JlocTrmkeHus: 1 MEePCHEKTUBbl XPOMOCOMHOM M T'€HHOM WHYKEHEPUU. DKOJIOTHYECKHUE U
TUYECKUE MPOOJIEMBbl TEHHON MHKXEHEPHH.

Menunuackue OuorexHonoruu. IloctreHomHass uudpoBas wmeauruHa. [ILP-
TUarHoCTHUKa. MeTaboJIOMHBIN aHaNu3, TeHOIEHTPUYECKUN aHAIM3 MPOTEOMa YelIOBEKa
JUISl OLIEHKU COCTOSIHUS €ro 370pOBbs. Vcmosib30BaHHE CTBOJIOBBIX KJIE€TOK. TaprerHas
Tepanusi paka. 3D-OumounmHkeHepuss ans  pa3paOOTKM  (PyHIaMEHTalIbHBIX OCHOB
MEJUIIUHCKUX TEXHOJIOTUHM, CO3/JIaHUSl KOMIUJIEKCHBIX TKAHEW COUYETAaHHEM TEXHOJIOTHM
TpéxMepHoro  OuwonpuHTHHTa W ckadhdonauara  ans  pemieHUs  3aaad
MEPCOHATU3UPOBAHHON MEJTUIIHBI.

Co3nanre BEKTOPHBIX BAaKIMH C IEJIbI0 00ecreueHns] KOMOMHUPOBAHHOM 3aIlUThI
oT BO30OynuTenei OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
dbynkimonnpoBanuss PHK-copepxamux BUpYCOB, BBI3BIBAIOIIUX  OCO0O  OIMACHBIE
3a00yIeBaHMs YeJIOBEKa U )KUBOTHBIX.

JleMOHCTpan MU

Tabnuyst u cxemwvl: «lcnonb30BaHWE MUKPOOPTAHU3MOB B TMPOMBIIUICHHOM
Mpou3BOJCTBEY, «KieTouHas nurxeHepus», «['eHHast HHKEHEPUS».

JlabopaTopHble M NpaKTHYecKHe padoThI

lL.JlabopamopHnasapa6oma «3ydeHne o0bEKTOB OMOTEXHOIOTUN.

2. llpakmuueckasapaboma «llonydyeHrne MOJIOYHOKUCIIBIX TPOLYKTOB.

3. 9 kckypcusa «buorexHonoruss — BaKHEHIIas MPOU3BOAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIACC

102 4, u3 HUX 8 4 — pe3epBHOE BpEMS.

Tema 1. 3apoxkaenne u pa3BUTHE IBOJIONUOHHBIX NMPEACTABJICHNH B 0H0JIOTHH
(4 1)



OpomonmonHas teopust Y. lapsuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHU3MA.
JKusup m HayuHas nedarenbHOCTh U JlapBuHa. [[BHoKyIue Cuiibl 3BOJIIOLMM BUAOB 1O Y.
JapBuHy (BbBICOKAas HWHTEHCUBHOCTb pPAa3MHOXKEHHS OPraHuM3MOB, HAacJI€JICTBEHHAs
U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBAHNE, ECTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmrnenue cuntetnuecko teopuu sBoronmu (CTD). HedTpanbHas Teopus
sBoitolIMK. COBpeMEHHas SBOJIIOIIMOHHAs OMOJIOTHS. 3HAYEHHE SBOIIOLMOHHON TEOPUU B
dbopMUpOBaHUHM HAYYHOU KapTUHBI MHUPA.

JleMOHCTpaLMu:

llopmpemuwi: Apuctorens, K. Jlunnen, XK. -b. Jlamapk, 3. XK. Cent-Unep,
K. Kioswe, U. apsun, C. C. YerBepukos, U. U. llImansraysen, x. Xonngein, /.
K. benses.

Tabauyvr u cxemwr: «Cucrema >xuoil mpupoasl (mo K. Jlunuerw)», «JlectHuia
KUBBbIX cymecTB (mo Jlamapky)», «MexaHusm (QOpMUPOBAaHUS MPUCHOCOOJICHUN Yy
pactenuii u xkuBOTHBIX (mo Jlamapky)», «Kapra-cxema mapuipyrta mytemectBust Y.
Hapsuna», «Haxoaku Y. JlapBunHa», «DopMbl 60ppOBI 3a cymiecTBoBaHUE», «I1oposl
ronyOeit», «MHoroob6pasue KyJIbTypHbIX (opm kanycTsl», «llopoabl momamHuX
KUBOTHBIX», «Cxema oOpa3oBanusi HOBBIX BuaoB (mo Y.  JlapBuny)», «Cxema
COOTHOUIEHUSI IBWXKYLIUX CHUJI 3BOJIOLUUN», «OCHOBHBIE MOJIOKEHUSI CHHTETHYECKOM
TEOPHUH 3BOJIIOIIUN.

Tema 2. Mukpo3BoIIOIUA U €€ pe3yabTarsl (14 1)

[Tonynsnuss Kak »3JeMeHTapHas eauHuna 3Bomonuu. COBPEMEHHBIE METObI
OIICHKU T€HETUYECKOT0 pa3zHooOpa3us U CTPYKTYphl nonyisanuii i3menenne reHodoHaa
NOMYJISIUM  KaK 3JIEMEHTApHOE SBOJIOLIUMOHHOE SBJIEHHE.  3aKOH T'€HETHYECKOIo
paBHoBecus [ Xapnu, B BaitnOepra.

DOnemeHTapHbIe (DAKTOPBI (ABWKYIIME CHIIBI) ABOJOIMHA. MyTallMOHHBIN TIPOIECC.
KomOuHaTuBHasT u3MeHUMBOCTH. Jlpelid reHOB — ciyyaiiHble HEHanpaBieHHbBIC
W3MEHEHHUS YacTOT ajieeit B monynsausax. Dddext ocHoBarensi. IHPpexT OyTbUIOUHOTO
ropasimka. CHUKEHHE TEeHETHMYECKOTO pa3sHooOpasusi: MpUYMHBI M CIEACTBHUA.
[TposiBnenue sddexra npeiiha TeHOB B OONBIIMX W MaJbIX MOMYJSIHUSAX. Murpanuu
M3onmsaumst  momyssiiuii:  reorpaduyeckas  (MPOCTpaHCTBEHHas), Ouojoruyeckas
(penpoayKTUBHAS).

EcrectBennsiii oT100p — HampaBisomuid — ¢Gakrop  ABoOMOIUH.  DoOpMbI
€CTECTBEHHOTO otbopa: JBIK YU, CTaOMITU3UP YIOIIHA, pa3pbIBaONINI
(nm3pynTuBHbIf).  IlomoBoit oT6op. Bo3HuKHOBEHHE M HBONIOLHS COLMAIBHOTO
MOBEJICHUS KUBOTHBIX.

[Tpucnocob1eHHOCTH OpraHu3MOB KaK pe3yabpTaT MUKPO3BOITIOLIMH.
Bo3HukHOBeHHEe mpucnocoOaeHuil y opranusmMoB. ApoMopdo3bl M HAMOAJANTALUU.
[Tpumepbl mpUCHOCOOJIEHUH Yy OpraHu3MoB: Mopdojorudyeckue, (pU3nOIOrUUecKue,
Oonoxumuueckue, noseneHIeckue. OTHOCUTENHFHOCTh MPUCIOCOOICHHOCTH OPTraHU3MOB.

Bun, ero «kputepum u  CTpykTypa. BumooOpa3oBaHwe Kak  pe3yiabTaT
MUKpO3BOItoUnU. M3omsus — kmrodeBoi ¢aktop BunooOpazoBanud. [1ytn u cnoco6sl
BU000pa30BaHUS: AJIJIONATPUYECKOE (reorpaduyeckoe), CUMIIATPUUYECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOEY» (IOJIMILTONAM3AIMS, THOpuan3anus). JIuTenbHOCTh
HBOJIIOIIMOHHBIX MTPOLIECCOB.

Mexanusmbel  GopMHUpOBaHUS  OMOJIOTMYECKOTO pazHooOpazusa.  Poinb
IBOJIOIMOHHOW  OWonormn B pa3pabOTKE  HAy4YHBIX  METOJOB  COXPaHEHHUs



O6uopazHooOpasusl. MUKpO3BOIIOLMST M KOSBOJIOLMS Mapa3uTOB M HUX XO35€B
Mexaau3mMbl GOPMUPOBAHHS YCTOMYUBOCTH K aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI ¢ HEH.

JeMoHCcTpanum:

Ilopmpemuwi: C. C. YetBepukon, J. Maiip.

Tabnuyst u cxemovl: «MyTallMOHHAs U3MEHYUBOCTHY, «lloMyNnsiOHHas CTPYKTypa
Buga», «Cxema mnposiBaeHMs 3akoHa Xapau— BaitHOepra», «/IBmxymue cuibl
IBONIIOLIMKY,  «DKOJOTUYECKas  M3OJSIIMS  TMONYyJSIUHA  CeBaHCKOM  dopenuy,
«l"eorpadmyeckasi M30JSAIUS JTUCTBEHHUIBI CUOMPCKON M JIMCTBEHHMIIBI JaypCKOI»,
«[lonynsALMOHHBIE BOJHBI YHMCIEHHOCTH XUIIHMKOB M kKepTB», «Cxema aelcTBUs
€CTECTBEHHOro 0TOOpa», «Dopmbl 0OpbOBI 3a cylecTBoBaHUE», «HHAycTpHanbHBIN
MenaHu3m», «Kubble nckonaembie», «IIOKpOBUTENBCTBEHHAs] OKpAacKa »KUBOTHBIX,
«lIpenympexpaaromas  OKpacka  JKUBOTHBIX», «®DU3HOJOTHMYECKUE  aJalTaluny,
«IIpucnoco0IeHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCThY, «Kpurepuu Buna», «Buibi-
nBoitHuKM», «CTpykTypa BuAa B mpupoge», «CrnocoObl BHI000pa30BaHUSMY,
«leorpaduueckoe BHAOOOpazoBaHHWE TPEX BUIOB JIAHIBIIIEH», «DKOJIOTHYECKOE
BUJI000pa3oBaHue BHUAOB cuHULY, «[lomummounnsr pactenuit», «KamycTHo-penednblii
THOpUI.

Obopyoosanue: TepOapuMl pPACTEHUN; KOJUICKIIMM HACEKOMBIX; uydesia MTHUI[ U
3Bepell ¢ mpUMepaMU Pa3IUYHBIX TMPUCIOCOOTCHH;, uydela MTUIl U 3Beped pa3HbIX
BUJIOB; repOapuu pacTeHU OIM3KUX BUIOB, 00Pa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHble M MpakTHYECKHE PadOThI

l. labopamopunas paboma «BBIsBICHHE HW3MEHUYHBOCTH Yy OCOOCH
OJIHOTO BUA.

2.Jabopamopuaspaboma «IIlpucnocobsieHuss OPraHU3MOB H UX
OTHOCHUTEIIbHAS 11€TIECO00PA3HOCTDY.

3. JlabopamopHasapaboma «CpaBHEHHE BUIIOB 110 MOPPOIOTUYECKOMY
KPUTEPUION.

Tema 3. Makpo3Bo/ionus u e€ pe3yabrarsbl (6 4)

Mertonpl n3yueHuss Makpos3Boitouuu. llaseoHTONOrMyeckne MeETOIbl H3Y4YEHHS
sBosonnu. [lepexoansie GopMbl U PUIIOTEHETHUECKHE PSIbl OPTaHU3MOB.

buoreorpaduueckue metronsl uzydeHus: sBononuu. CpaBHeHue Giopbsl U (payHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue oOnactu 3emiu. Bunbl-sHaemuku u
PEJIUKTBHI.

OMOpPHUOJIOTHYECKME U CPABHUTENIbHO-MOP(OIOrMYEeCKHEe METOJbl  H3y4YeHUs
’BOJIIOLIMM. ['eHeTHueckne MeXaHU3Mbl D3BOJIIOLIMM OHTOIEHE3a W TOSBJIICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U aHAJIOTMUYHbIE Opranbl PynumeHTapHbie
OpraHbl U aTaBU3MBI.

MonekynsipHO-TeHeTUYECKHEe, OMOXMMHYECKME M  MaTeMaTU4YeCKUe METOJIbI
U3y4eHMsI HBOJIOLMH. ['oMosiornuHble TeHbl. COBPEMEHHBIE METO/Bl IOCTPOEHUS
(buIIoreHeTHUECKUX JEPEBHEB.

XpOMOCOMHBIE MYTAIIMH U SBOJIIOIMS TEHOMOB.

OOmme 3akoHOMEpHOCTH (MpaBHiia) SBOMIOUMU. [IpUHIMI CcMEHBI (YHKIIHA.
HeobOpatumocts 3Bomtonuu. AjanTuBHas paauanus. HepaBHOMEPHOCTH TEMIOB
HBOJIIOLIHH.

JleMOHCTpaLMu:

Ilopmpemuwi: K. M. bap, A. O. Kosanesckuii, @. Mrosiep, 3. ['ekkenb



Tabnuyvt u cxemol: «DUIOTEHETUUECKUN DS JIOMIATN», «APXEONTEPUKCH,
«3Bepo3yOnie suepb», «Creronedans», «PuHnopute», «CeMeHHbIE MaOPOTHUKWY,
«buoreorpapuueckue 3086 3emun», «/peild koHTHHEHTOBY, «PenukTs», «HavyanbHbie
cTaauu >MOPUOHANLHOTO Pa3BUTHUSI TMO3BOHOYHBIX JKHBOTHBIX», «['OMoyornuHbie u
aHAJIOTUYHBIE Opraub», «PyauMeHTh», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPbI
YyeloBeKa M IIMMIaH3e», «lJaBHble  HampaBieHus  HBomonuny,  «Oomue
3aKOHOMEPHOCTHU 3BOJIOLINI.

Obopyodoganue:  KOJJIEKIIMH, TepOapuu, MYISDKA  HCKOMAEMBbIX  OCTaTKOB
OpraHNW3MOB; MYJIDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAMMEHTAapHBIX OpPraHOB U
aTaBU3MOB; KOJUICKIINM HACEKOMBIX.

Tema 4. IlpoucxoxneHue u pa3putue ;ku3Hu Ha 3emJie (15 4)

HayuHble TUIIOTE3bI MPOUCXOKACHUS KU3HU Ha 3emiie AOHOreHe3 U MaHCIepMusl.
JloHay4yHble TPEICTABICHUS O 3apOKJIEHUM HKM3HM (KpeaunoHusM). ['umoresa
MIOCTOSIHHOTO CaMO3apOKICHHUS KU3HU U €€ ompoBepxkeHue onbiTamu @D. Pemu, JL
Cnamnannany, JI. [Tacrepa. [IporcxoxkieHne ®U3HU U aCTPOOHOIOTHUSI.

OcHOBHBIE JTambl HeEopraHW4eckod HBomtonuu. I[lmaHerapHas (reoyioruveckas)
ABONIIONMSA. XUMHUUYECKash SBOJNIONMUS. AOHOTEHHBI CHHTE3 OPraHUYECKHUX BEIIECTB
u3 Heopranmueckux. Omeir C. Mumiepa u I'. FOpu. Ob6pazoBanue MOIMMEPOB W3
moHoMepoB. Koanepatnas runore3a A M Onapuna, rumnotesa nepBuyHoro OynboHa JIx.
XonneiHa, renetnueckas runoresa I'. Mémnepa. Puboszumsl (T. Uek) u runoresza «mupa
PHK» V. I'un6epra. ®opmupoBanue MeMOpaH U BOZHUKHOBEHUE MTPOTOKIIETKHU.

Hcropus 3emnu u metonbl €€ u3zydeHusd. Vckomaemble OpraHMYeCKHE€ OCTATKH.
['eoxpononorus u e€ wMeroasl. OTHOcHUTENbHAs U aOCOMIOTHAST TE€OXPOHOJOTHSA.
['eoxpoHONOrMYecKas IIKajga: YOHBI, IPbI, IEPUOABI, SIOXH.

HavanpHble 3Tanbel opraHuyeckoi 3Bojtonuu. [losiBlieHHE M 3BOJIOLMS TMEPBBIX
KJIETOK. DBOJIOIMS MeTabonu3ma. Bo3HHKHOBeHHE mepBbIX 3kocucTeM. CoBpeMeHHbIE
MUKpOOHbIE OMOMJIEHKM KaK aHajlor MepBbIX Ha 3emiie cooduiectB. CTpOMaTOIUTHI.
[IpokapHuOTHI U 3YKapUOTHI.

[TpoucxoxaeHne HykapuoT (CUMOHMOTeHe3). DBOJIOIHOHHOE MPOUCXOXKICHUE
BUpYCOB. [Iponcxo1eHHne MHOTOKJIETOYHBIX OPraHW3MOB. BO3HHKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONMM BBICHIMX pacTeHuil. OCHOBHbIE apoMop¢o3bl
pactenuii. Brixon pacrenuil Ha cymry. IlosBiaeHHE CHOPOBBIX PACTEHUN U 3aBOCBAaHHE
umu cym. CeMeHHbIe pacTeHus. [I[poucxok1eHne IBETKOBBIX.

OcCHOBHBIE 3Tambl 3BOJIONUHM KMBOTHOrO Mupa. OCHOBHBIE apoMop¢o3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THUIIOB
IlepBeie  xopaoBble KUBOTHbIE. JKU3HB B BOJe. OBOJIOIUA IMO3BOHOYHBIX.
[Tpoucxoxaenue ampubuit u pentunuid. [IpoucxoxxaeHre MICKOMHUTAIONUX W TITHII.
[Mpunnun xmoueBoro apomopdosa. OcBoeHHe O€CIO3BOHOYHBIMU M MO3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emule IO 3paM U MEPUOJaM: apXeil, MPOTEepO30i, Maneo3oi,
Me3030i, KaiHO30M. OOmas XapakTepuCTHKa KIMMAaTa M TE€OJOTMYECKUX MPOIECCOB.
[TosiBeHne W paciBET XapaKTEpPHBIX OPraHM3MOB. YTiieoOpa3oBaHHE: €r0 YCIOBHS U
BJIMSIHUE Ha ra30BbIi COCTAaB aTMOCQEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTHMYECKHE KpU3UChl npouuioro. IlpuunHbl u
CIEJICTBUS MAacCOBbIX BbIMUPAaHUA. COBPEMEHHBIM SKOJOTMYECKUH KPHU3UC, €TI0
ocobennoctu. [Ipobnema coxpanenus: buopasHooOpaszust Ha 3emie.



CoBpeMeHHast cucTeMa opraHuyeckoro wmwupa. [lpuHuunel xnaccuduxanuu
oprann3MoB. OCHOBHbIE CUCTEMATHUECKHE IPYIIIBI OPIraHU3MOB.

JeMoHCcTpanum:

Ilopmpemuvi: ®@. Penu, JI. Cnamnannanu, JI. Ilacrep, M. . Meu- Hukos, A. W.
Omnapun, Jx. Xonneiin, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabnuyvr u cxemwvr: «Cxema ombita @. Penm», «Cxema ombita JI. Ilactepa mo
M3Y4YECHHMIO CaMO3apOXKAeHUs KU3HW», «CxeMa onbita C. Mwuiepa, I'. IOpu», «Otansl
HEOpPraHW4YeCKON 3BOJIOLMN», «l'eoxpoHonormyeckas Imkana», «HadanpHble 3Tanbl
opraHuyeckor sBomonuny, «Cxema oOpa3oBaHUs SyKapHOT NYTEM CHUMOMOreHe3ay,
«Cucrema xuBod mnpuponb», «CTpoeHue Bupyca», «ApoMOp(o3bl pacTeHUID,
«Punnogpurs», «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIN»,
«Mxn», «IlamopotHukn», «I'otoceMeHHbIE pacTeHUA», «Opraubl IBETKOBBIX PACTCHUI,
«CxeMa pa3BUTHS KUBOTHOIO MHpa», «ApomMop¢o3bl KUBOTHBIX», «lIpocTeiimmey,
«Ku1ieuHonoaoCcTHEIED, «Ilnockue 4epBUY, «Unenucronorue», «PbIObI,
«3eMHOBOHBIEY, «IIpecMbikatrommecs», «lItunpl», «Miekonuraromuey», «Pa3zBurne
JKU3HHU B apXEUCKOU ape», «Pa3BuTHe )KU3HU B POTEPO30OMCKON dpe», «Pa3BuTre Xu3HN
B IAJICO30MCKOU dpe», «Pa3BuTHe XHW3HUM B ME3030MCKOM 3pe», «Pa3BuTHE XU3HU B
KaliHO301CKOH 3pe», «CoBpeMEHHasi CUCTEMAa OPTaHUYECKOTO MUPAY.

Obopyoosanue: TepOdapul pacCTeHUN Pa3IUYHBIX OTJEJIOB; KOJJICKIUU HACEKOMBIX;
BJIQ)XHbIE IpenapaTbl MXUBOTHBIX; PAKOBHMHBI MOJUIIOCKOB; KOJUIEKIIMH HIJIOKOXKHX;
CKEJIETBI IO3BOHOUYHBIX XMBOTHBIX; Uydesa IITHULl U 3BEpEi; KOJUIEKIIMM OKaMEHEIOCTEN,
NIOJIE3HBIX UCKOMIAEMBIX; MYJISKM OPTaHUYECKUX OCTaTKOB OPraHU3MOB.

JlaGopaTopHble M MpakTHYECKHE PAdOTHI

1. Bupmyanvnasa nabopamophnas paboma «MojenupoBaHue OnbITOB Musuiepa—
IOpu no usyuyeHuro abOMOTEHHOrO0 CHMHTE3a OPraHWYECKHX COEJUHEHUH B MEPBUYHOU
atMochepe».

2.Jlabopamopunasapaboma «3ydeHne U ONMMcaHue MCKO- MAEMbIX
OCTaTKOB IPEBHUX OPTraHU3MOB).

Ml paxmuueckxasapaboma «A3ydeHue ocoOEHHOCTEH CTPOCHUS
pacTeHHI pa3HbIX OTACIIOBY.

A llpaxmuuecrxasnapaboma «M3ydeHne ocOOEHHOCTEH CTPOCHUS
MIO3BOHOYHBIX KUBOTHBIX).

Tema 5. [Ipoucxoxaenue yesiopeka — antpomnoredes (10 1)

Pasnenst u 3amaum  anTpomnosioruu  Metonel  anTponosiornn CTaHOBJIEHHE
IPEICTAaBICHUI O MPOUCXOXKACHUM uenoBeka Pemurnosnsie Bo33zpeHus. CoBpeMEHHbIE
Hay4yHbIE TEOPHH.

CxoncTBOo uenoBeKa C JKMBOTHBIMM (CHCTEMAaTHMYECKOE TIOJIOXKEHUE YEJIOBEKa
CBuzeTenbCTBa CXOJCTBA YEJIOBEKA C JKUBOTHBIMHU: CPaBHUTEIBLHO-MOP(OIOTUYECKUE,
aMOpuosiornueckue, (HU3noIoro-OnoxuMmudeckne, moBeAacHueckne. OTIUYMS YeTOBeKa
OT XUBOTHBIX. [IpIMOXOXKIEHNE U KOMILJIEKC CBSI3aHHBIX C HMM IpPU3HAKOB. Pa3zBurtue
TOJIOBHOTO MO3Ta U BTOPON CUTHAJIBHOW CUCTEMBI.

JIBmwxymue cuibl ((pakTopsl) aHTpONoreHe3a: OHMOJOTHYECKHE, COIUANIBHBIC.
CooTHolIeHrE OHOTOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

OcHoBHBIE cTaguu aHTpomnoreHe3a. PaHHMe uyenoBekooOpa3Hble 00E3bSHBI
(MpOKOHCYJIBI) M paHHUE MOHTHUIBI — OOLIME MPEAKU UYEIOBEKOOOPa3HBIX O0E3bsIH U
aofeil.  ABCTpaJIONUTEKH — ABYHOIME NpEnKH JroAeil. YenoBek ymenblil, NepBble
W3TOTOBJICHUSL OpYyAuM Tpyna. UesoBek NPSMOXOIAIIMKA M IIEPBBIA BBIXOJ JIIOAEH 3a



npenensl Adpuku.UenoBek reinensOeprckuii — oOMmMI MPEeAOK HeaHIePTaTbCKOro
YEJIOBEKA U YEJIOBEKA Pa3yMHOr0. YenoBeK HEAaHAEPTAIbCKUN KaK BUJI JIFOAEH XOJIOJHOTO
KiIuMaTa. YeaoBeK pa3yMHBII COBPEMEHHOIO THWIIA, IEHUCOBCKUU ueroBeK. OcBOeHHE
KOHTHUHEHTOB 3a npenenamu Adpuku. [Taneorenernka u najaeoreHOMHKA.

DBOJIIOLMS COBPEMEHHOTO 4elloBeKa. EcTecTBeHHBI O0TOOp B MOMYJSIUAX
yesioBeKa. MyTanumoHHbIN mpouecc U nonumop¢usm. llomynsiuonHble BOJNHBI, Apend
T€HOB, MUTpalUs U «3(PPEKT OCHOBATENS» B MOMYJIALUIX COBPEMEHHOT'O YeJIOBEKa.

UYenoseueckue pacel. llonstue o pace. bonpmme pacel:  €BponeouaHAass
(eBpasuiickasi), aBCTpaJlO-HErpoujHas (PKBaTOpUaIbHAsI), MOHTOJOMJHAS (a3MATCKO-
amMepukaHckas). Bpems u nyTu pacceleHMs YeJIoBeKa IO IUIaHeTe. EnuHCTBO
yeloBeYecKuX pac. HaydHas HecOCTOSTENbHOCTh pacuzma. llpucrnocoOiaeHHOCTh
YelloBeKa K Pa3HbIM YCIOBHUSAM OKpYXarolei cpenbl. Bnusinue reorpaduueckoii cpeabl U
npeiiba reHoB Ha Mopdosioruio U (HU3MOJIOTHIO YeaoBeKa. MeXAUCIUIITHNHAPHBIC
METOJIbl B (U3NYECKOM (OMOJOTHUECKO) aHTPOIOIOTHUH. DBOJIIOIIMOHHAS aHTPOIOJIOTUS
U TaJ€0aHTPOIOJOTUsl YEJIOBEUECKUX MOMyJsiuuii. buoconuanbHble uCCIeAOBaHUS
npupoabl yenoBeka. MccinenoBaHue KO3BOJMIOLMHM OMOJIOTMYECKOTO W COLUMAIBHOTO B
YEJIOBEKE.

JleMOHCTpaLMu:

Topmpemuwi: Y. [lapBuH, JI. Jluku, . A. Porunckuii, M. M. I'epacumos.

Tabnuybr u cxemvi: «MeTOAbl AHTPOIMOJIOTHM», «[ OJOBHOM MO3r YeIOBEKay,
«YenoBekoobpaszHbie 00e3bsIHBDY, «CKENET YeIOBEKa U CKENeT MUMIaH3e», «PynuMeHTh
U aTaBU3MbD», «/[BMXKYILIME CHIIBI aHTPONOTE€HE3a», « DBOJIIOLMOHHOE JPEBO UYETIOBEKA,
«ABCTpaJIONIUTEK», «YemoBeK yMenbli», «YemoBeK NpAMOXOASIIUN», «JleHUuCOBCKUI
yenoBek» «Heannmepranbup», «KpomanboHuby, «lIpenkum denoBekay, «ITambl
ABOJIIOLIUU YEIOBEKA», «Packl uemoBekay.

ObopyodosaHnue: MYISDKH OKAMEHENIOCTEH, IMPEJAMETOB MaTepHAIbHON KYIbTYPHI
MPEAKOB 4eNIOBEKa; penpoaykiuu (dotorpadun) KapTuH ¢ MUDOTOTHUUECKUMU U
OMOJEHCKUMHU  CIOKETaMH  MPOMCXOXKACHHUSI  4eloBeka; Qororpadum  HaXOJOK
HCKOIIAEMBIX OCTAaTKOB YEJIOBEKA; CKEJIET YEJIOBEKA; MOJC/Ib Yepela YeIoBeKa U yepena
OIMMIIAH3€; MOJENb KHCTHM 4YEJIOBEKa M KHCTH UIIMMIIAH3€; MOJEIM TOpca MPEIKOB
YEJI0BEKa.

JlaGopaTopHblie M MpakTHYECKHE PadoThI

l.Jlabopamopunasapaboma «3ydeHne ocoOEHHOCTEH CTPOCHUS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

2. llpaxmuueckasnapaboma «3ydeHre dKOIOTHIESCKUX aaNTalAN
YEJI0BEKAY.

Tema 6. DJxojiormsi — HayKa O B3aHMOOTHOLIEHHMSX OPraHU3MOB U
HAJOPraHM3MEHHBbIX CUCTEM € OKpY Kawiueil cpenoii (3 1)

3apoxaeHrne W pas3BuUTHE 3Kojoruu B Tpyaax A. ['ymbonbara, K. ©. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3aauu 5KOJIOTUH.
CBs13b 5KOJIOTHH C IPYTUMHU HAyKaMH.

Metoast  skomoruu.  [lomeBbie  HaOmOAEHHS. DKCIEPUMEHTHI B SKOJIOTHU:
NpUpOJHBIE U JabopaTopHble. MoIeIMPOBaHHUE B HKOJIOTUU. MOHUTOPUHT OKPYKaroIIen
Cpebl: TOKaJIbHBIN, pEeTHOHAIBHBIN U TT100aTbHBIN.

3Ha4YEeHUE DKOJIOTUYECKUX 3HAHUM JJI YEJIOBEKa. JKOJOTMYECKOE MUPOBO33PEHHUE
KaK OCHOBAa CBs3ed desoBedecTBa ¢ npuponod. DopmMupoBaHUE HKOJIOTMYECKON
KYJIbTYPbI U DKOJIOTHYECKOU TPAMOTHOCTH HACEJICHMUS.



JleMOHCTpaLMu:

THopmpemuwi: A. I'ymbonsar, K. ®@. Pynee, H. A. CeBeprios, 3. ['ekkens, A. Tencnu,
B. H. Cykaués.

Tabnuyvt u cxemsl: «Paznmensl skonorum», «Metoasl skojorum», «Cxema
MOHHUTOPHHTA OKPYXKAIOLIEH Cpebl»

JlaGopaTopHble M MpaKTHYECKHE PAadOTHI

JTabopamopmunasapaboma «/A3ydeHue METOI0OB IKOJIOTHYE- CKUX
UCCIIEIOBAaHUI».

Tema 7. Opranu3mbl u cpena oouranus (9 1)

Okonornyeckue (aKTopsl M 3aKOHOMEPHOCTHM HX JAeiictBus Knaccudukanus
AKOJIOTMUECKHX (AaKTOpPOB: abMOTHYECKHUe, OHOTHYEeCKHe, aHTpororeHHnle OoOiue

3aKOHOMEPHOCTH JEMCTBUS 3KOJOTMYECKUX (HaKTOpPOB. [IpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTb. OBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpIaHU3MBI.

AbGuotuueckue (axtopel. CBeT Kak 3Koyiormueckuii (axrop. JleilcTBue pa3HBIX
YYaCTKOB COJHEYHOI'O0 CHEKTpa Ha OPraHU3MBbl. DKOJOTHUYECKHE TPYIIbl PACTEHUUA H
JKUBOTHBIX 10 OTHOILIEHUIO K CBETY. CUTHaNIbHAs poJib cBeTa DoToneprnoans3m.

Temneparypa kak skojgorudeckuit paxrop. JleiicTBue TemnepaTypbl Ha OpraHU3MBI.
[lolikuioTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTraHU3MBI.

Brnaxnocte kak akonormueckuid  ¢daktop. IlpucmocoOnenus pacTeHUU K
noJiiep>KaHnio BogHoro OamaHca. Knaccudukanusi pacTeHHii O OTHOIICHUIO K BOJIE.
[IpucnocoOneHus >KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpensl oOWTaHMsI OpPraHW3MOB: BOJHAsl, HA3€MHO-BO3/YIIHAs, TOYBEHHAs,
rJyOMHHAs MOAMOYBEHHAs, BHYTpUOpraHU3MeHHass. DU3HKO-XUMUYECKHUE OCOOCHHOCTHU
cpen oburanus opraHu3MoB. [Iprcrmocobnenus opraHu3MOB K KU3HU B Pa3HBIX Cpeax.

buonornueckue putmel. BHenHue u BHyTpeHHUE pUTMbl. CyTOUHBIE W TOJUYHBIC
puTMbL. [IprcocobIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHH JKU3HH.

Kuznennsle ¢hopmbl opranu3moB. [lonsitue o xuzHeHHOU dopme. KuzHeHHbBIE
dbopMBl  pacTeHUii: JEepeBbs, KYCTApHUKH, KYCTAapPHUYKHA, MHOTOJICTHUE TPaBBHI,
OMHONETHUE TpaBbl. JKusHeHHbIE (OPMBI J>KUBOTHBIX: THAPOOMOHTHI, TE€OOUOHTHI,
a’po6uoHTHL. OCOOCHHOCTH CTPOCHHMS 1 00pa3a KU3HH.

buotnueckue ¢daktopel. Buasl OMOTHUECKMX B3aUMOJCWUCTBUIA: KOHKYPEHIIHS,
XUITHUYECTBO, cuMOMO3 U ero ¢opmbl.  [lapazuTusm, Koomepanus, MYTyalau3M,
KOMMEHCaIn3M (KBapTUPAHTCTBO, HaxJeOHHUecTBO). Herpoduueckue B3auMoaeiicTBuUs
(Torrmueckue, Qopuueckue, (padbpuueckue). 3HaUyeHHE OMOTHUECKUX B3aMMOJCHCTBHUI
JUISL CYIIECTBOBAHMS OPraHU3MOB B cpeie oOuTaHus. [IpuHIMIN KOHKYPEHTHOTO
HCKJTIOUYCHHUS.

JleMOHCTpaUMu:

Tabnuysr  u  cxemwvl: «OKomoruyeckue (akrtopel», «CBETOBOM  CHEKTpPY,
«IKOJIOTUYECKUE TPYNIbl JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TEeIIOKpOBHBIE
KUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIE», «DU3HOIOTMYECKUE  aJanTaluu
KUBOTHBIX», «Cpenbl OOuTaHUsI OPraHU3MOBY», «broNorndecKkue puTMbly, « KU3HEHHBIC
dhopmbI pacTeHui», «Ku3HEHHbIE dbopmbl KUBOTHBIX, «JKocucTema
IIMPOKOJIUCTBEHHOIO Jieca», «JKOCUCTEeMa XBOWHOTO Jiecay, «llemn mnuTaHusy,
«XungauuectBo», «Ilapazutuzmy», «Konkypenuus», «CumoOunos», «KoMmmeHcannzmy.



Obopyoosanue: TepOapun pacTCHUN W KUBOTHBIX, MIPUCIIOCOOJIEHHBIX K BIUSHHUIO
pPa3IMYHBIX SKOJOTMYECKUX (PAKTOpOB; repOdapuu CBETOJIIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUMN; CBETOJNIIOOMBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIIHBBIC
KOMHATHBIE pacTeHus; repOapu M KOJUIGKIMH TEIUIONIOOUBBIX, 3UMOCTOMKHX,
MOpPO30yCTOMYMBBIX ~pAcTEHHWl; uYyuela MTUIl M 3Bepel; Trepbdapuu pacTeHui,
OTHOCSINXCSA K rurpodutam, kcepopuram, Me30(huTaM; KOMHATHBIC PACTCHUS JaHHBIX
IpyNn; KOJUIEKIIMU XUBOTHBIX, OOMTAIOMIMX B Pa3HBIX Cpellax; repOapul U KOJUJICKIUU
pacTeHuil M JKUBOTHBIX, OOJAJAIOMIMX YepTaMU MPHUCHOCOOIEHHOCTH K CE30HHBIM
W3MCHCHUSM YCIIOBUW JKW3HM, TepOapud W KOJUICKIIMM pPACTCHHH W >KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (POPM; KOJUICKIIMU >KUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX
OMOTHUYECKUX B3aUMO/ICHCTBUSIX.

JlaGopaTopHble 1 MpaKTHYeCKHE PAadOThI

l.JlabopamopHnasapaboma «BoiaBienue npucnocoO0IeHU Opranu3MoB K
BJIUSTHUIO CBETaY.

2.JlabopamopHrasapaboma «BeisiBICHHE IPUCTTOCOOICHUH OPTaHU3MOB K
BIIUSTHUIO TEMIIEPATYPHD».

3.JlabopamopHasapaboma «KAHATOMUIICCKUE OCOOCHHOCTH PACTEHUH U3
pa3HbIX MECT OOUTAHUS.

Tema 8. Ikosiorust BUA0OB U nomyJassuuii (9 1)

DKOJIOTHUECKUE XapaKTepuCTUKU monynsauuu. l[lomymsamus kak Ouojoruuyeckas
cuctema. Ponb HEOMHOPOTHOCTHU Cpenbl, (U3HUECKHX OapbepoB U OCOOCHHOCTEH
Ouonoruu BUIOB B (OPMHUPOBAHHHM TPOCTPAHCTBEHHOW CTPYKTYpPhl MOMYJISIUH.
OcCHOBHBIEC TOKA3aTeNU MOMYJSIUNA: YUCICHHOCTh, TJIOTHOCTh, BO3pacTHAas M IOJIOBast
CTPYKTYypa, POKIAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPALIUS.

Dkonoruyeckass CTpykrypa mnonynsanud. OIlleHKa YWCICHHOCTU TMOMYJISIUU.
Jlunamuka mnonymsiuuu W e€ perynsiuuu. bHOTHYeCKHMH MOTEHIMAl MOMYJSIUN
MonenupoBanue TWHAMUKH TOMYJSIUU. KpuBbIE pocTa YUCICHHOCTH IMOMYJISIIAN
KpuBbie BeIKUBaHUS. Perynsiiusi YMCICHHOCTH MONYJSIUNA: poiib (DaKTOPOB, 3aBUCSIIINX
Y HE 3aBHCAIINX OT IUIOTHOCTH. DKOJIOTHYECKHE cTpaTerun BuaoB (I- u K-crparerun)

[Tonsitue 00 sKoOJOTMYECKOM HUIEe BUAa. MecrooOuranne. MHOTOMEpHAsT MOJIEIb
skonornyeckod Humm Jk. WM. XarumHcona. Pa3mepsl 3KOJIOrMYECKON HHIIW.
[ToTeHnmansHas U peaqu30BaHHAS HUIIIY.

Bun kak cucrtema nmomyisiiuid. Apeanbl BUOB. BUJIbI M UX KM3HEHHBIE CTPATETUH
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJEHUSI U MUTPAIM >KUBOTHBIX. bHolornueckue WHBa3uu
qyKEPOIHBIX BUOB.

JleMOHCTpaMH:
Ilopmpem: JIx. 1. XaT4UHCOH.
Tabauyvr u  cxembl:  «IKOJOTUUECKUE  XApPAKTEPUCTUKU  TMOMYJISIIIUNY,

«IIpocTtpaHcTBeHHast CTPyKTypa HONynsnun», «Bo3pacTHble mupaMuibl MNOMYJSILIUN,
«CKOpOCTh 3acelieHHsl TOBEPXHOCTH 3eMJIM pa3IUYHbIMU OpraHuzmammu», «Monaenb
skoJiorndeckoi Hummm [[x. M. Xatuuncona»

Obopyodosanue: Tepbapun paCTCHHI, KOJIJICKIIUN KUBOTHBIX.

JlabopaTopHble M NpaKTHYecKHe padoThI

Jlabopamopmnasapaboma «llpucnocodbrienusi ceMssH pacTeHUN K
pacceIeHUIoN.

Tema 9. Ikos10rus coodurecTB. IKoN0orHYeckne cucremsl (12 4)



CooOmiectBa opranu3mMoB buoiienos u ero ctpykrypa CBsizu MexAy opraHM3MaMu
B OMOLIEHO3E.

DxocucteMa Kak OTkpbiTasi cucrema (A. JIx. Tencnu.) OyHKIMOHAIBHBIE OJIOKU
OpraHU3MOB B JKOCHCTEME: MPOAYIEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue uenu u cetu. AGuornueckue 0610k 3KocucTeM [1ouBBI U UITBI B
sKocucTeMax. KpyroBopoT BEIECTB U ITOTOK YHEPTUH B DKOCUCTEME.

OcHOBHBIE MOKa3aTenu HKOcHUCcTeMbl. buomacca M NpoayKIHs. DKOJIOTMYECKHE
MUPAMHJIBI YKCes, OMOMACChl U DHEPTHH.

Huuamuka  skocucteM. Karactpoduueckue  mepectpoiiku.  DiyKTyaluw.
HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM M HMX MPUYUHBI. AHTPOIIOT€HHBIE BO3ACHCTBUS Ha CYKIECCUU
Knumakcnoe cooOmiecTBo. buopasnooOpazue M THOJHOTa KPYyroBOpoTa BEIIECTB —
OCHOBA YCTOWYMBOCTU COOOIIIECTB.

[IpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€P U pEK. DKOCUCTEMBI MOPEN U OKEAHOB.
DKOCHUCTEMBI TYH/IP, JIECOB, CTEIIEH, TYCTHIHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmums mexny
AQHTPOIIOIE€HHBIMU U IPUPOIHBIMU DKOCHUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. ['opojackas diaopa u
dayna. CuHaHTpomu3amus Tropojackoi ¢ayHbl. buonormdeckoe u X034HCTBEHHOE
3HAUEHUE arpO’KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJCUCTBHI OpPraHU3MOB B
sKocucTemMax. Ponb kackamHoro sddexra u BUIOB- 31upUKATOPOB (KIIOYEBHIX BUOB) B
(GYyHKIMOHMPOBAHUU 3KocucTeM. llepeHoc sHepruM M BEIIECTB MEXAY CMEKHBIMHU
DKOCHUCTEMAMH. YCTOMYMBOCTh OPraHM3MOB, NOMYJISALMA M 3KOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3ACHCTBUM.

MexaHu3Mbl BO3JIEHCTBHS 3arpsi3HEHUN Pa3HBIX THUIOB Ha CyOOpraHU3MEHHOM,
OpPraHW3MEHHOM, MOMYJISIHUOHHOM M 3KOCUCTEMHOM YPOBHSX; OCHOBBI 3KOJOTHYECKOTO

HOPMHPOBAHHA AHTPOIIOI'CHHOI'O BOBHeﬁCTBHH. MeTOIIOJIOFI/I}I MOHHUTOpPHHTA
CCTCCTBCHHLBIX U AHTPOIIOI'CHHBIX 9KOCUCTCM.
JleMOHCTpaUMu:

Hopmpem: A. [Ix. Tencnu.

Tabnuyst u cxemol: «CTpyKTypa OMOILIEHO3a», « IKOCHUCTEMA MIMPOKOIMCTBEHHOTO
aecay, «DKOCHUCTeMa XBOWHOro Jecay, «DyHKIMOHAJIbHBIE TPYMNIBl OPraHU3MOB B
skocucteme», «KpyroBopor BemiecTB B 3KkocucteMey», «llemu mutanus (mactOumHas,
JNETpUTHAs)», «IDKOJOTHYecKass MNHUpaMHuAa 4Yucel», «IKOJIOTHYECKass MUpaMHia
ouomaccel», «OJKoJoruyeckas nupamuaa sSHeprum», «OOpazoBaHue 0oi0TaY,
«[lepBuunas cykmeccus», «BoccTaHOBIEHHE Jeca TMocie TMoXkapa», «IKOocHcTeMa
o3epa», «ArporueHo3», «KpyroBopoT BemeCTB W MOTOK SHEPTUU B arpoICHO3E»,
«IIpumepsl ypOOIKOCHCTEMY.

Obopyodosanue: TepOapuM pacTEHUH; KOJUICKIMU HACEKOMBIX; Uydela MTHUI[ U
3Bepeid; repOapuu KyJIbTYPHBIX M JHKOPACTYIIMX PACTCHHM; aKBapuyM KakK MOJICIb
HKOCUCTEMBI.

JlabopaTopHble U MpakTHYeCKHe padoThl

l.llpakmuueckasnpaboma «3ydeHue u onrcanue ypo03IKOCUCTEMBD.

2.JlabopamopHnasapaboma «M3ydeHne pazHOOOpa3us MEIKUX
MOYBEHHBIX YWICHHCTOHOTUX B Pa3HBIX IKOCHCTEMAX).



3.9k ckypcusa «IKCKypcHsl B TUIIMYHBIA OMoreorieHo3 (B 1yOpaBy, OepesHsIK,
€JIbHUK, Ha CYXOJOJIbHBIN UM IOWMEHHBIH JIyT, 03€p0, O0JI0TO)».

4. DKk ckypcusa «IKCKypcHus B arpodKOCUCTEMY (Ha I0J€ WIH B TEIUIMYHOE
X03SICTBO)».

Tema 10. Buocepa — riodaabHas 3kocucrema (6 1)

buocpepa — oOmennanerapHas o0oyiouka 3emiid, TJI€ CYIIECTBYET W
CylllecTBOBaja J>KWM3Hb.  Pa3BuTHe mpejacTaBieHuil o 6uocdepe B Tpyaax 3. 3rocca.
Yuenue B. W. Bepnaackoro o 6mochepe O6nactu O6mochepsl u e€ coctaB. KuBoe
BELIECTBO OMOCPEPHI U €r0 PYHKIIUH.

3akoHOMEpHOCTH cyulecTBoBaHUs Ouocdepbl. OcobeHHOCTH OHOchepsl Kak
robaneHOi sKOcHCTeMBbl. JlnHamMuyeckoe paBHOBecue B Ouocdepe. KpyroopoTs
BEUIECTB U OMOTeOXMMHUYECKHE LUKIBI (yriepoaa, a3oTa). PUTMUYHOCTH SIBICHUN B
ouocdepe.

3onanbHOCTh OMochepnl. [lonsatne o Gmome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOMHBIE Jieca, CMEIIAHHbIE U IIMPOKOJIUCTBEHHBIE JIeCa, CTENH, CaBaHHbI, IyCTHIHU,
TPOIUYECKUE JIeca, BBICOKOTOpbsi. Kiumar, pacTUTeNnbHBIA M KMBOTHBI MUp OHMOMOB
CyIIN.

CtpykTtypa ¥ GYHKIUS JKUBBIX CHCTEM, OIIEHKAa WX PECYpPCHOTO IMOTEHIMAla U
onocdepHBIX (HYHKITHIA.
JeMoHCTpanum:
Ilopmpemuwi: B. 1. Bepnaackuii, O. 3rocc.
Tabnuyst u cxemor: «I'eocdepnl 3emnu», «KpyroBopot azota B mpupoae», «Kpyrosopor
yraepoga B npupoae», «KpyroBopor kuciopona B mpupone», «KpyroBopor Bonbl B
npuponae», «OcHoBHbIE OMOMBI cymmny, «Knumartudeckue mosica 3emum», «TyHapay,
«Taiira», «Cmemanubii  jec», «llIupokonucTtBeHHbI  Jec», «Crenby», «CaBaHHaY,
«IIycTeiHa», « Tponuyeckui gecy.
Obopyoosanue: repdbapuul paCTCHU pa3HbIX OMOMOB; KOJUICKIIUU KHUBOTHBIX.

Tema 11. YestoBek u okpyxawomas cpeaa (6 1)

DKOJIOTHUECKHE KPU3UCHI U WX MpuUuuHBL. BosnelicTBue denmoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW CpEJbl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOM CpEIbl
OxpaHa BoOAHBIX pecypcoB. Paspymenne nouBbl. OxpaHa IOYBEHHBIX pECYpPCOB.
N3MeHnenue knumara.

AHTpPONIOTEHHOE BO3JEHCTBHE HA PACTUTEIbHBIN W JKUBOTHBIA Mmup. OxpaHa
PACTUTEIBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHLIUIBI OXpaHbl npupoabl KpacHbie
kauru. Ocobo oxpansemsie npupoaabie Tepputopun (OOIIT). boranudeckue caasl u
300JIOTMYECKHE MapKHU.

OcCHOBHBIE TMPUHIUIBI  YCTOMYMBOTO  pa3BUTHUA  4YeJIOBEYECTBA W MPUPOJIBI.
ParmonanbHOe MPUPOOIONB30BaHUE M COXpAaHEHHE OMOJOTHYECKOTro pa3sHooOpa3us
3emmn. OOmIe 3aKOHOMEPHOCTH TII00ATBHBIX IKOJIOTHYECKUX Kpu3ucoB. OcobeHHOCTH
COBPEMEHHOTI'0 KpU3HCA U €r0 BEPOSITHbIE TIOCIEACTBHS.

Pa3BuTHe METOJOB MOHMTOPHHIA pa3BUTUS ONACHBIX TEXHOTEHHBIX IPOLIECCOB.
CucreMHBIC HCCIIEOBAHUS TIEPEX0/ia K pecypcocoeperarorieil 1 KOHKypeHTOCTIOCOOHOM
sHepreTuke. buonornyeckoe paszHooOpasme U Ouopecypcebl.  HanwmonanbHbie
MH(OPMALIMOHHBIE CUCTEMBI, 00€CTIEUMBAIOIINE JOCTYN K MHPOPMALIMH [0 COCTOSIHUIO
OTJENBHBIX BUIOB M dKOocHcTeM. OCHOBBI HKOpEaOMIUTAIIMKA 3KOCHUCTEM H CHOCOOOB
00pbOBI ¢ OMOMOBPEXKACHUSAMH. PEKOHCTPYKITUS MOPCKUX U HA3€MHBIX SKOCHCTEM



JleMOHCTpaLMu:

Tabnuyvr u cxemwi: «3arpsi3HeHHE aTMOCheEpb», «3arps3HeHHe TUAPOCchepsD,
«3arpsi3HeHHe Mo4BbDY, «[lapHUKOBBII 3P PexTy,

«Oco000 oxpaHsieMble IPUPOJHBIE TEPPUTOPUNY, «MOAETH YIPABIIEMOT0 MUPA»

Obopyoosanue: hoTorpaduu oXpaHsIeMbIX pacTeHUHN U )XKUBOTHBIX KpacHolt kauru PO,
KpacHoli KHUTH peruoHa.



TEMATUYECKUM IIJIAH

10 KJIACC

KoauuyecTBO yacoB

JiieKTpoHHbIe (U poBbIe)

Ne o0pa3oBaTe/ibHbIe PeCYpPChI
HauMeHoBaHuUe pa3iesioB U TeM
n/ -~ KOHTDOILHLLe IIpakTH4yeckue
n Bcero p )
padoThI
JabopaTopHbie
padoThbI

Tema 1. buoJsiorus kKak HayKka
11 buonorust kak KOMIUICKCHAs HayKa U KaK 1 0 0 https://infourok.ru/biblioteka/biolo

' 4aCcTh COBPEMEHHOTO OOIECTBA gija

Hroro 1 0 0

Tema 2. ) KuBble cucTeMbl 1 UX H3yYeHHE
21 JKuBbIE CHCTEMBI M KX CBOMCTBA 1 0 0 https://infourok.ru/biblioteka/biol

' ogija

https://videouroki.net/video/biologi
VpoBHEBas opraHu3alus >KUBLIX CUCTEM

2.2 P P 1 0 1 a/10-class/

Hroro 2

Tema 3. BroJorusi KiieTku

VICTOpHS OTKDBITHS H W3y4CHUS KICTKH. hFFps://mfourok.ru/blblloteka/blolo
3.1 1 0 0 gija
Knerounas teopus
MeTOJIb MOTTEKYJIAPHOM H KIETOHOH hﬁps://infourok.ru/biblioteka/biolo
3.2 1 1 1 gija
OHMOJIOTUH
Hroro 2

Tema 4. XuMu4yeckasi OpraHn3anus KJIeTKU



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

XuMugeckuii cocTas KieTki. Boga u hﬁps://infourok.ru/biblioteka/biolo
4.1 2 gija
MHWHCPAJILHBIC BCIICCTBA
4.2 | Oprannyeckue BENECTBAKIETKU — OEIKU 2 hﬁps://infourok.ru/biblioteka/biolo
4 3 OpFaHI/I‘-ICCKI/Ie BCIICCTBA KJIICTKU — 1 g_l_lﬁ
' YTIIEBOJIBI
OpraHuyecKye BEmecTBa KIeTKH — https://infourok.ru/biblioteka/biolo
4.4 1 gija
JIMITU I bI
45 HyKkemnoBbie Kucnotst. CTpoeHHue i . hﬁps://infourok.ru/biblioteka/biolo
' dbysxuun JIHK, PHK, AT® anya
https://infourok.ru/biblioteka/biolo
4.6 MeTo1bl CTpYKTYpHOI Onosioruu 1 gija
Hroro 10
Tema 5. CTpoenue n pyHKuMHU KiIeTKH (8 1)
gq | |metireror. Tlpoxapuotieckas et 1 https://resh.edu.ru/subject/5/10/
CTpOCHHE YKAPUOTHUECKOH KICTKH. https://infourok.ru/biblioteka/biol
5.2 [ToBEpXHOCTHBII anmapar KJIETKH 2 oaiia
5.3 Huronuasma u e€ opranon b 2 https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biolo
5.4 HememOpanHbie OpraHou bl KIETKH 1 gija
55 Crpoenue u GyHKIMH A1pa 1 https://infourok.ru/biblioteka/biolo



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

5 6 CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK 1 0 1
3YKapuoT
Hroro 8

Tema 6. O0MeH BelIecTB H MPeBpPAallleHHe JHEPTHH B KJIETKe

O6MEH BEIECTE — MEeTabOoII3M hﬁps://infourok.ru/biblioteka/biolo
6.1 3 0 2 gija

ABTOTpOQHBIN THIT 0OOMEHa BEIICCTB. https://infourok.ru/biblioteka/biolo
6.2 ®dotocuHTE3. 2 0 0 gija

ABTOTpOGHBIN THTT 0OMEHA BEIECTB. https://infourok.ru/biblioteka/biolo
6.3  Xemocunres 1 0 1 gija

DHEpreTHYECKUN 0OMEH — JUCCUMUIISILIHS https://infourok.ru/biblioteka/biolo
6.4 3 1 1 gija
Hroro 9

Tema 7. HacineacTBeHHass MH(pOpMAaNusi U peaju3anus eé B KJeTKe

Peakiuy MaTpHYHOIO CHHTE3a 0 hFFps://infourok.ru/biblioteka/biolo
7.1 2 0 gija

Cunres Oenka 0 0 hFFps://infourok.ru/biblioteka/biolo
7.2 2 gija

MexaHHU3MbI SKCIIPECCHH T€HOB 0 0 hﬁps://infourok.ru/biblioteka/biolo
7.3 2 gija
7.4  OcHoBBI BUpyconoruu. Mupopmarmonnas 3 1 1 https://infourok.ru/biblioteka/biolo



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

OHnoJIOTUS

https://infourok.ru/biblioteka/biol
ogija

https://videouroki.net/video/biologi

a/10-class/

https://videouroki.net/video/biologi

a/10-class/

https://infourok.ru/biblioteka/biol
ogija

Hroro

Tema 8. ) Kn3HeHHDBIH HUKJ KJICTKH

8.1 JKn3HeHHBIN MUK KJICTKH

8.2 Martpnunsiit cunres JJHK.

" XpOMOCOMBI

83 Jlenenue KJIeTKM — MHUTO3

84 Perynsiuus »KU3HEHHOTO ITUKJIA KJIETOK
Hroro

Tema 9. CtpoeHune 1 pyHKIIUM OPraHU3MOB

91 OpranusM Kak eIMHOE LET0e

9.2 Txanu pacteHuit

https://infourok.ru/biblioteka/biolo
gija

TkaHM ’KMBOTHBIX U YEJIOBEKa

9.3

https://resh.edu.ru/subject/5/10/

94 Oprassl. CucTeMbl OpraHoB

https://resh.edu.ru/subject/5/10/

9.5 Omnopa Tena opraHu3MoOB

https://resh.edu.ru/subject/5/10/

9.6 | JIBmxeHHE OpraHU3MOB

https://resh.edu.ru/subject/5/10/

9.7 IlutaHue OpraHu3MOB

https://resh.edu.ru/subject/5/10/



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

9.8  JlpixaHue OPraHM3MOB 2 https://resh.edu.ru/subject/5/10/
9.9 TpaHcIOpT BEIIECTB y OPraHU3MOB 5 https://resh.edu.ru/subject/5/10/
9.10 Brigenenre y opranu3mMoB 1 https://resh.edu.ru/subject/5/10/
9.11 3ammTtay OpraHU3MOB 2 https://resh.edu.ru/subject/5/10/
9.12 PaznpaxuMocThb U perynsius y OpraHu3MoB 2 https://infourok.ru/biblioteka/biol
' ogija
Uroro 17
Tema 10. PasMHOKeHUe M pa3BUTHE OPraHU3MOB
https://videouroki.net/video/biologi
10.1 | ®opmbl pa3MHOKEHHUSI OPTaHU3MOB 1 a/10-class/
https://videouroki.net/video/biologi
10.2 | TlonoBoe pazmMHOXKeHHE. Meiio3 2 a/10-class/
I'amerorene3. OOpa3oBaHue U pa3BUTHE https://infourok.ru/biblioteka/biolo
10.3 | MOJOBBIX KIIETOK 1 gija
WunuBuayansHOE pa3BUTHE OPraHU3MOB — https://infourok.ru/biblioteka/biolo
10.4 | ownTOreHE3 2 gija
POCT U pa3BHTHE KUBOTHBIX hﬂps://infourok.ru/biblioteka/biolo
10.5 1 gija
106 Pa3sMHOXKEHHE H Pa3BHTHE PACTCHHUiA . hﬁps:/linfourok.ru/biblioteka/biolo

gija



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

Hroro 8
Tema 11. NeHeTMKa — HayKa 0 HACJEJACTBEHHOCTH M HU3MEHUYHBOCTH OPraHU3MOB

HcTopus craHOBIIEHUS ¥ pA3BUTHUS 0 0 https://infourok.ru/biblioteka/biolo

11.1 | reHeTHKHU KaK HaAyKH 1 gija
0 1 https://videouroki.net/video/biologi

11.2 | OcHOBHBIE MOHSATHS U CHMBOJIBI T€HETHKHU 1 a/10-class/
Hroro 2 0 0
Tema 12. 3axKk0HOMEPHOCTH HACJEACTBEHHOCTH

3aKOHOMEPHOCTH HAaCIIEI0BAHUS 0 1 https://videouroki.net/video/biologi
12.1 | npuzHakoB. MOHOTHOPHUIHOE CKPEIIMBAHNE 2 a/10-class/

Ananuzu 1ee ckpenpanue. Hemoanoe i
12.2 HOMHHHpgf;HHe P 1 0 0 https://resh.edu.ru/subject/5/10/
123 JluruOpumHoe CKpelnuBaHue 9 1 https://resh.edu.ru/subject/5/10/
124 CueruieHHOE HaclleJOBaHHE MMPHU3HAKOB. 9 0 0 https://resh.edu.ru/subject/5/10/

' XpoMOCOMHasi TEOpHUs HACIEACTBEHHOCTH

125 | Tenernka mona 1 0 0 https://resh.edu.ru/subject/5/10/
12.6 | TeHOTHI Kak HETOCTHAS CHCTEMa 2 1 0 https://resh.edu.ru/subject/5/10/
Hroro 10

Tema 13. 3akoHOMEpPHOCTH M3MEHYNBOCTH



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

V3MEHTHBOCTS IPH3HAKOB. https://videouroki.net/video/biologi
13.1 1 a/
Bunsl n3MeHUYHBOCTH &
13.2 | MoaudukarmonHas "3MEHIHBOCTh 2
13.3 I'enorunuyeckas H3SMEHYUBOCTb. 1 https://resh.edu.ru/subject/5/10/
KoMOnHaTuBHas H3MECHUHBOCTh
MyTanuonHas U3MEHYUBOCTb. .
13.4 | 3akoHOMEpPHOCTH MYTAIMOHHOTO Mpoliecca. 2 https://resh.edu.ru/subject/5/10/
OnHUreHeTHKA
Hroro 6
Tema 14. I'eHeTHKA YeI0BeKAa
14.1 I'eneTnka yenoBeka. MeToabl METUITHHCKON https://vide(?uroki.net/video/biolo
I'eneTuxu gia/10-class/
Hroro 3
Tema 15. Cesiekuusi OpraHu3mMoB
OCHOBHBIE IOHSTHS CEJIEKIIHH hﬁps://infourok.ru/biblioteka/biolo
15.1 1 gija
. https://infourok.ru/biblioteka/biolo
MeTobl CeNeKITMOHHOW paboTHI. gija
15.2 | CoxpaHeHue, U3y4eHHE U UCTIONb30BAaHUE 3
TEHETUYECKUX PECYPCOB
Hroro 4
Tema 16. BuorexHosiorust m cuHTeTHYecKas Ouosorus (5 4.)
16.1 BroTeXHOIOTrHsI KaK HayKa U OTPaciib 1 https:// infourok.r_q/biblioteka/biol
MIPOU3BOJICTBA ogija
16.2 OCHOBHBIE HaNpPaBJICHUS] CAHTETUYECKON 1 Z;Il[())si é{ ;;Sfoumk"net/wdem biologi
ouooruu a/1U-Class/



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

0 https://videouroki.net/video/biologi
XpoMOocOMHas ¥ TeHHas MHXKEHEPHSI
163 | P P 1 0 a/10-class/
Ty S p— 0 https://videouroki.net/video/biologi
16.4 A 2 1 a/10-class/
Hroro 102
[TpakTrueckue paboThI 12 0 0
JlabopatopHbie pabOThI 22 0 0
HToroBbie KOHTPOJIBHBIE PAOOTHI 9 0 0
[ToxroToBKa ¥ 3amuTa MPOSKTOB 1 0 0
PesepBHBIE ypoKu 1 0 0
OBILEE KOJIMYECTBO YACOB ITO 102 9 34

[TPOIT'PAMME



https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

11 KJJIACC

KoauyecTBo 4acoB DJIEKTPOHHBIE
Ne IIpakTuyeckue (uudpossbie)
/i HaumeHoBaHMe pa3/ie/ioB U TeM MPOrPpaMMbl Beero KOHTpﬁom,Hue " 06paszoBaTEIbHbIE
PAoOTHI JabopaTopHbie pecypchl
padoThI
Tema 1. 3apo:kneHne U pa3BUTHE IBOJIOIHOHHBIX MPEACTABICHU B 0M0JI0THH
SBomonuonnas Teopust Y. Jlapeuna https://resh.edu.ru/subject/5/1
1.1 ' 1 0 0 1/
JIBIOKyIIIME CHITBI ABOTIOIMH BUAOB 10 Y. 0 0 https://resh.edu.ru/subject/5/1
dopMUpOBaHUE CHHTETUICCKON TEOPHH 0 0 https://resh.edu.ru/subject/5/1
1.3 sposmonnu 1 1/
Hroro 4
Tema 2. MUKpPO3BOJIOLUSA U €€ pe3yJIbTAThI
DTarbl SBOOIMOHHOTO MPOoIecca: 0 https://infourok.ru/biblioteka/
51  MHKDODBOIIONHUS H MAaKPOSBOJIOTIHS. 3 1 biologija
' [Monynsuus — sneMeHTapHas eAUHHUIA
IBOJTIOIIH
DreMeHTapHbIe (HAKTOPbI SBOIOLUH 0 0 https://infourok.ru/biblioteka/
2.2 3 biologija
EctecTBeHHBII 0TOOP — HAMTPABJIISIFOIIHIA 0 0 thpS:/ / i_nfour()k-m/ biblioteka/
2.3 (hakTop PBOIOITUH 2 biologija
24 [TpucmocobIeHHOCTh OPTaHU3MOB KaK Pe3yiIbTatT 3 0 2 thpS:/ / i_nfourOk'rU/ biblioteka/
' MUKPOIBOIIOLIUU biologija



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

https://infourok.ru/biblioteka/
2.5  Bun, ero Kputepuu U CTPYKTypa 2 biologija
BunoobpazoBanue kak pe3ynbTar https://infourok.ru/biblioteka/
2.6 MHUKPO3BOJTIONNN. CBSI3b MUKPOIBOJIIOIIMH 2 biologija
U DIIUIEMHUOJIOTUN
Htoro 15
Tema 3. Makpo3BoJI0LUA U €€ pe3yJibTaThl
31 MakposBosronus. [laneonronornueckue 2 https://resh.edu.ru/subject/s/1
' METO/bI U3yUCHHS IBOJTFOIIUN U
buoreorpaduyueckre METOIbI N3YICHHSI https://resh.edu.ru/subject/5/1
3.2 spomonun 2 1/
DOMOPHOIOTHYECKHE B CPAaBHUTEIHHO- 2 https://resh.edu.ru/subject/5/1
3.3 MOP(}OTOTHIECKUE METOIBI U3YUCHUS IBOJIOIHH 1/
OGiIIHe 3aKOHOMEPHOCTH YBOJIOLHH 2 https:// infou_rok.rH/biinoteka/
3.4 biologija
Htoro 8
Tema 4. [Ipoucxo:xkaeHue M pa3sBUTHE KU3HU Ha 3emule
I'nnore3sl BOSHUKHOBEHUS KU3HU Ha 3eMiie https:./ /videouroki.net/video/b
4.1 2 iologia/
OCHOBHBIE ATaIbl HEOPTaHUYECKOW IBOJIFOLIUH _https:_/ /videouroki.net/video/b
4.2 2 iologia/
VcTopust 3eMITH i METOJIBI €8 H3yHeHHs 2 _https:_//videouroki.net/video/b
4.3 iologia/
4.4 HauanbHbie 3TaIbl OpraHnyecKou 3BOTIOLMT 1 https://videouroki.net/video/b



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

iologia/

DBOITIOIHS YKapUOT 1 https://videouroki.net/video/b
45 iologia/

OCHOBHBIE ATaITbI YBOJIIOIIUN PACTUTEIIHLHOTO 2 https://infourok.ru/biblioteka/
46  mupa biologija

OCHOBHBIE ATaITbI YBOJIIOIIUN KUBOTHOTO MUpPa 2 thDS:/ / i_nfourok.ru/ biblioteka/

4.7 biologija

PasBHTHE SKH3HI Ha 3eMIe 3 https://infourok.ru/biblioteka/
4.8 biologija

CoBpeMeHHas CUCTEMa OPraHUuYeCKOTro MUpa 2 thps:/ / i.nfourok.ru/ biblioteka/
49 biologija
Htoro 17

Tema 5. IlpoucxoxkaeHue 4YejioBeKa — aHTPOIOreHe3

AHTDOTIONOTHS — HAyKa O YeloBeKe 1 https://infourok.ru/biblioteka/
5.1 biologija

Pa3BuTHE MPEACTABICHUN O MTPOUCXOKICHUH 1 https://infourok.ru/antropoge

YeOBEKA nez-razvitie-vzglyadov-na-
5.2 proishozhdenie-cheloveka-

3312562.html

MecTo uenoBeKa B CUCTEME OPTaHUYECKOTO 2 https://infourok.ru/biblioteka/
53 Mupa biologija

JIBrxyiue cuiibl (pakTopbl) aHTPOTIOTeHe3a 2 thDS:/ / i_nfourok.ru/ biblioteka/
5.4 biologija



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/antropogenez-razvitie-vzglyadov-na-proishozhdenie-cheloveka-3312562.html
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

5.5

5.6

OCHOBHBIC CTalu1 aHTPOIIOI'CHEC3a

9BOJIIOHI/I$I COBPCMCHHOI'O YCJIOBCKA

https://infourok.ru/biblioteka/
biologija

https://infourok.ru/biblioteka/
biologija

5.7

Yenoseueckue pacbl. MeXIUCIUIIIIMHAPHBIC
METO/bl AHTPOIIOJIOTUH

Hroro

12

https://infourok.ru/biblioteka/
biologija

TEMA 6. 9KOJIOI'SI — HAYKA O B3BAUMOOTHOIEHUAX OPTAHU3MOB 1 HAJTJOPTAHU3MEHHBIX CUCTEM C

OKPYKAIOIIEN CPEIOHN
3aposKIeHHE H PA3BUTHE SKOJOTHH 1 0 http://www.myshared.ru/slide
6.1 1203342/
6.2 MeTo/1bI 9KOJIOTHH. 3HAUCHUE YKOJIOTHUSCKHUX 2 0 https:// infobu_r(ik-rH/ biblioteka/
. 1010g1)a
3HAHUU JIJI YE€JIOBEKa RIelogi
Htoro 3
TEMA 7. OPTAHU3MBbI U CPEJA OBUTAHMUSI
Dkojornyeckue HakTophl 1 0 https://videouroki.net/video/b
7.1 iologia/
Aobuotndeckue pakTopbl. CBET Kak 1 0 https://videouroki.net/video/b
1.2 sromormueckuii paktop iologia/
73 AbGuotnueckue akTopsl. Temmneparypa Kak 1 0 .https:./ /videouroki.net/video/b
" sKojoruveckuit pakTop iologia/
AbGuotnueckue paxTopsl. BiiaxxHOCTh Kak 1 0 _https:_/ /videouroki.net/video/b
7.4 iologia/

9KOJIOTUYECKHI (PakTop



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
http://www.myshared.ru/slide/203342/
http://www.myshared.ru/slide/203342/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

Cpenpbl oOuTaHusi OpraHU3MOB

https://videouroki.net/video/b

7.5 iologia/
76 BroaoruuecKme purMel https://videouroki.net/video/b

iologia/

JKuzHnennbie hOpMBI OPraHU3MOB

https://videouroki.net/video/b

7.7 iologia/
Buotnueckue (GpaxkTopel https://videouroki.net/video/b
7.8 iologia/
Hroro

TEMA 8. 9KOJIOT'YsI BUJIOB M HONYJISIITAN

8.1

DKOJIOTHYECKHE XAPAKTCPUCTUKHU ITOITYJIALINHN

8.2

DKOJIOrH4eCKast CTPYKTypa NOMYJISLIHH.
JInHaMMKa OMyYJIALMU U €€ peryJisanus

https://videouroki.net/video/b
iologia/

https://videouroki.net/video/b
iologia/

8.3

DKoJIOTHYEeCcKasl HUIIIa BUIA

Htoro

http://www.myshared.ru/gsea

rch/?q=%D0%B1%D0%B8%

D0%BE%D0%BB%D0%BE

%D0%B3%D0%B8%D1%8
F

Tema 9. DKo0JI0TrHA COOOIECTB. JDKOJOTrHYecCKHe CHCTEM

bl

9.1

Co00111eCTBO OPraHU3MOB — OHOIICHO3

https://videouroki.net/video/b
iologia/



https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

DKocucrtemMa

9.2

http://www.myshared.ru/gsea
rch/?q=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8
F

DKOJIOTHYECKHE IMUpaMHuabl

9.3

http://www.myshared.ru/gsea
rch/?q=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8
F

9.4 N3menenus coo011ecTB — CYKIIECCHHI

https://videouroki.net/video/b
iologia/

95 HpI/IpOIIHBIC 9KOCHCTCMBbI

AHTPOIIOT€HHBIE YKOCUCTEMBI
(arpo3’KOCUCTEMBI)

9.6

https://multiurok.ru/files/biog
hieotsienoz-ekosistiema.html

http://www.myshared.ru/gsea
rch/?q=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8
F

YpboskocucteMbl. JKOMOHUTOPUHT

9.7

http://www.myshared.ru/gsea
rch/?q=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8
F

HUtoro

13

Tema 10. Buocdepa — riodanbHas 3KocUCTEMA



http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://multiurok.ru/files/bioghieotsienoz-ekosistiema.html
https://multiurok.ru/files/bioghieotsienoz-ekosistiema.html
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

Buocdepa. CTpyKTypa i cocTaB GHochepsl 2 0 0 http://www.myshared.ru/slide
10.1 1793569/
10.2 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOChEPHI. 2 0 0 http://www.myshared.ru/slide
" KpyroBopoThI BeliecTs [793569/
3oHanbsHOCTL 6uochepsl. OCHOBHBIE GHOMBI 2 0 0 http://www.myshared.ru/slide
10.3 cymu. Y CTOHYUBOCTh OHOChepsI 1793569/
Hroro 6
Tema 11. YesioBek U OKpy:Kawomasi cpeaa
BoszeiicTBrE UeioBeKa Ha 6roche 2 0 0 https://videouroki.net/video/b
111 bepy iologial
AHTPOTIOTEHHOE BO3IEHCTBIE Ha 2 0 0 https://videouroki.net/video/b
11.2  pacTtuTenbHBIN lologia/
Y J)KUBOTHBIN Mup. OXpaHa mpUupoIbl
113 PauwmoHAbHOC MpHpOTOMNONK30BAKNS 1 2 . 0 https://videouroki.net/video/b
"~ YCTOWYHMBOE pa3BUTHE iologia/
Hroro 6
[IpakTrueckne padoThI 16 0 0
JlabopatopHbie pabOTHI 4 0 0
HToroBbie KOHTPOJIbHBIE PAOOTHI 7 0 0
[ToaroToBka u 3amuTa MPOSKTOB 2 0 0
PesepBHbIE ypokH 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 7 20



http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
http://www.myshared.ru/slide/793569/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/

YYEBHO-METOIAYECKOE OBECIIEYEHUE OBPA30BATEJILHOT'O
MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PybmoB A.M. u
npyrue; o penakiuei [Taceunnka B.B., AxumonepHoe obmectBo «M3m1aTenbeTBO
«ITpocBemienue»

* buonorus, 11 xmacc/ [laceunux B.B., Kamenckuii A.A., Pybmos A.M. u
npyrue; noxa penakuueid Ilaceunnka B.B., AkunonepHoe obmectBo «M3narenbcTBo
«ITpocBemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPChHI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/11/

https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?g=%D0%B1%D0%B8%D0%BE%D0%BB%D0
%BE%D0%B3%D0%B8%D1%8F

https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/lesson/3827/start/118940/



https://resh.edu.ru/subject/5/11/
https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/lesson/3827/start/118940/
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